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Abstract: Increasing development of studies in health and food industry and the need for using modern 

technologies with better performance and also the disadvantages of thermal methods encouraged the researchers to 

study the effective non-thermal alternatives such as ozone in different subjects of health and food industry which are 

better than the previous time-consuming and less functional thermal methods. The aim of this research is to study the 

use of ozone as a non-thermal sterilizing agent. The research shows the importance of clean technology in seafood 

industry. Ozone is a substance with antimicrobial, bacterial and fungal features which is the most powerful oxidant 

available after fluorine and it is used in the form of liquid and gas. This gas could be used as a modern non-thermal 

technology in food and health industry for quick effects, being inexpensive and thermal. The effects of this gas include: 

preventing the undesirable odors from fish, breaking the bonds of bacterial cell walls, disinfecting the equipment and 

packaging of food industry, treating wastewaters from food factories, eliminating the odors in warehouses and 

disinfecting the air in the canning industry. This research is done in the laboratory using artificial production of 

ozone and examining the effects of ozone on fish canning and the equipment. The results are instrumental for experts 

of food industry, future professional and researchers who work on food and health industries. 
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1. Introduction 

Ozone (o3) is a gas product of O2 which is produced by UV in high voltage that is heavier than the air. 

Ozone is able to eliminate the resistant bacteria and bacterial spores, Cysts and viruses at relatively low 

concentrations, no need for a long time and it also has strong oxidation properties and the ability 

tocrossbiologicalmembranes (A John Wiley & Sons, Ltd., Publication 2012).Ozone is a strong oxidant, 

disinfectant and antimicrobial, which is available in the form of resonance that is produced in nature through its 

specific reactions in the upper atmosphere. Ozone can be produced in the laboratory within a generator by 

passing dry air or oxygen through a high-voltage electric field. This gas has already been tested and shown 

promising results during its own experiments in food industry of various industrial countries. Two major features 

of this technology which compete with other technologies in food and health industry to control microorganisms 

are strong oxidation properties and the ability to cross biological membranes. 

In previous studies by researchers of food industry science, the microorganisms of ozone molecules and free 

radicals are at the result of spontaneous decomposition and are destroyed as such. Since the rate of reaction 
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between the critical components of microorganisms and ozone is very high, therefore it is difficult to determine 

the kinetics of cell death. Microorganisms, such as bacillus, ero -thermophilus, Bacillus coagulans, Clostridium 

botulinum, Clostridiumnigrificans ByfrmntasClostridium, and Clostridiumthermosacroliticom are of 

microorganisms’ types which are destroyed by ozone therapy (A John Wiley & Sons, Ltd., Publication 2012). 

During research on the germicidal effects of ozone on bacteria that has been done by various pathogens, for 

example ozone with low concentrations of vibrio anyuillarum which controls fish pathogen (Laura Pastoriza 

2008).Moreover, it is determined in the studies by the researchers that hot positive bacteria are more resistant 

than hot negative bacteria against ozone. Ozone ability in controlling microorganisms has been studied and 

confirmed including E coli (Technical Information 1997).This gas can be used in all parts of the canning 

technology for its rapid and immediate effects, low cost and also as a non-thermal method (Carmen A. 

Camposa,b 2005).The positive effects of ozone in controlling microorganisms and sterilization of agar level and 

the surface of inoculated fish were compared with a variety of bacteria and the results indicate that the very low 

concentration of ozone reduces the number of microorganisms in fish surface without any trace of its unpleasant 

appearance, organoleptic and nutritional effects compared to samples used in the past (Shigezo Naito1& 

Hirofumi Takahara,2006). 

According to the studies, researchers found that ozone gas successfully is used for increasing the shelf life of 

fresh fish based on the international standards (George J. Flick, Jr., Ph.D, 2004).Ozone can be used in the growth 

and activity of fungal spore in the stored foods. Due to the above studies, ozone may be applied for sterilization 

food products. Likewise, the aim of the mentioned studies is to explore the potential of this gas for controlling 

some of these microorganisms in the canning technology at zero degree and preserving its quality and 

microbiological features (Zeynep B. Guzel-Seydima,*, Annel K. Greeneb, A. C. Seydim, 2004). 

It may be used for canning factories. The results of such researches are instrumental as a modern technology 

in food industries, packing and sterilization. 

2. Material and Methods 

Ozone therapy is used within the cube compartment and movable rails which are produced under liquid and 

gaseous ozone, according to the previous research studies done in the similar industries. The severity of the 

passage of oxygen into ozone generator is set to100liters per hour and the produced ozone from the interface 

pipe into the chamber..According to the calculations, the concentration of ozone gas in the chamberwas6.6mgper 

minute.  After ozone therapy, the Samples are immediately expelled from the chamber and the air inside the 

chamber is ventilated quickly ( Maktabi, Watson, Parthon, 1385). 
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3. Discussion and Conclusion 

The method for identifying charts and statistical distribution is based on logarithm and performed tests and 

also the frequency table is concluded in four different chambers based on the similar experiments. The method 

of Ozone therapy is similar to the previous articles in the same industries, which are almost identical. 

Ozone was discovered by F-Schonbein in 1839 and was used commercially for the first time in 1907 in St. 

Petersburg. Ozone decomposes rapidly at room temperature and its smell is like fresh air after a thunderstorm. 

Confirming the antibacterial characteristic of ozone in many experiments has shown that in accordance with the 

laws of FAD sterilizing with ozone gas is unintentional. There are two methods of using ozone in the form of 

gas or bubbles in the liquid environments where they have already been used for sterilizing poultry and cattle. 

The equipment with ozone are used in a research about the function of ozone (Yunus ALPARSLAN, Taçnur 

BAYGAR, Duygu YILDIZ, 2012).  

According to the findings, this research is carried out to study the effects of ozone on the combined 

microorganisms on the culture media of fish, the equipment of canning factories and their comparisons. The 

results showed that ozone is effective on all bacteria. Food industry seeks for the strategies and functions of new 

technologies to ensure food health. The benefits of ozone in food industry is confirmed in the hygiene of food 

surface, hygiene in the equipment of food factories, reuse of wastewater and also treatment and reduction of 

BOD and COD from the wastages of factories (Maktabi et.al. ,2006). As documented antibacterial effects in a 

wide range of organisms, including gram positive and negative bacteria and spores and growth of cells has been 

confirmed (Prepared by COWI Consulting Engineers and Planners 2009).It is used in the industry to disinfect 

vegetables, fish, grains, meat and meat products and finally the extra ozone decomposes quickly in the normal 

air which its concentration is different depending on the material treated with microorganisms and 

environmental conditions (A John Wiley & Sons, 2012). 

4. Suggestions 

A prerequisite for using ozone therapy in the food industry is establishing systems of haccp and 

iso22000which is a positive approach in designing health program design and technical principles in the product 

companies. Quality and safety are the highest priorities in food and health and food industry including the 

fishing industry. The ozone gas technology can guarantee the microbiological quality for fresh fish and seafood. 

However there are many factors that could affect these results and ensure it like the method used, temperature 

and pH. 

To minimize the spread of the harmful effects of bacteria and microorganisms on products, the sanitary 

control and the risky factors of production lines are necessary. Therefore, many studies and research should be 

done to show the best concentration and method for ozone therapy in various industry food. 

5. References 

[1] Maktabi, S. Watson, I. Parthon, R. (2006). Examining the Possibility of Ozone Use in Food Industries as a Non-

Thermal Method in Controlling Food Microorgansiams and Equipment. 16th National Conference on Food Industries 

of Iran 

[2] 12-Cleaner Production Assessment in Fish Processing (Prepared by COWI Consulting Engineers and Planners AS, 

Denmark) . United Nations Environment Programme Division of Technology, Industry and Economics  

[3] Ozone in Food Processing ،Edited by : Colm O’Donnell - B.K. Tiwari - P.J. Cullen -   (A John Wiley & Sons, Ltd., 

Publication ) 

[4] Su ÜrünleriİşlemeTesislerindeOzonveÖnemi (Yunus ALPARSLAN, Taçnur BAYGAR, Duygu YILDIZ ) 

TEKNOLOJİK ARAŞTIRMALAR Electronic Journal of Food Technologies Vol: 7, No: 3, 2012 (24-31)  

[5] Use of sterile and ozonized water as a strategy to stabilize the quality of stored refrigerated fresh fish . (Laura Pastoriza 

*, Marta Berna´rdez, Gabriel Sampedro, Marta L. Cabo, Juan J.R. Herrera ) Food Control 19 (2008) 772–780    

https://doi.org/10.17758/URST.U0917211 37

https://doi.org/10.1016/j.foodcont.2007.08.003
https://doi.org/10.1016/j.foodcont.2007.08.003


  

 

[6] APPLICATION OF OZONATED WATER TECHNOLOGY FOR  IMPROVING QUALITY AND SAFETY OF 

PEELED SHRIMP MEA. Submitted to the Graduate Faculty of the Louisiana State University and Agricultural and 

Mechanical College in partial fulfillment of the requirements for the degree of Master of Science. In The Department of 

Food Science. By Amrish Suresh Chawla Bachelor of Technology in Dairy Technology Gujarat Agricultural Univeristy, 

India, 2002 August 2006. 

[7] Effects of storage in ozonised slurry ice on the sensory and  microbial quality of sardine (Sardinapilchardus) . (Carmen 

A. Camposa,b, O´ scar Rodrı´gueza, VanesaLosadac, Santiago P. Aubourgc, Jorge Barros-Vela´zquez )  . International 

Journal of Food Microbiology 103 (2005) 121– 130      

https://doi.org/10.1016/j.ijfoodmicro.2004.11.039  

[8]  ozoneSanitizer, Disinfectant For Seafood Processing : George J. Flick, Jr., Ph.D. Food Science and 

TechnologyDepartment. Virginia Tech/Virginia Sea Grant (0418) Blacksburg, Virginia 24061 USA flickg@vt.edu 

[9] Use of Ozone in the Fish Industry  (Technical Information Sheet No: 1997/07/FT )  

[10] Ozone Contribution in Food Industry in Japan (Shigezo Naito1and Hirofumi Takahara ) 

Ozone: Science and Engineering, 28: 425–429 Copyright # 2006 International Ozone Association ISSN: 0191-9512 

print / 1547–6545 online  DOI: 10.1080/01919510600987347.  Ozone: Science & Engineering: The Journal of the 

International Ozone Association   

       https://doi.org/10.1080/01919510600987347  

[11] Use of ozone in the food industry (Zeynep B. Guzel-Seydima,*, Annel K. Greeneb, A. C. Seydim ) 

Lebensm.-Wiss. u.-Technol. 37 (2004) 453–460 

       https://doi.org/10.1016/j.lwt.2003.10.014 

https://doi.org/10.17758/URST.U0917211 38

https://doi.org/10.1016/j.ijfoodmicro.2004.11.039
https://doi.org/10.1016/j.ijfoodmicro.2004.11.039
https://doi.org/10.1016/j.ijfoodmicro.2004.11.039
https://doi.org/10.1080/01919510600987347
https://doi.org/10.1080/01919510600987347
https://doi.org/10.1080/01919510600987347
https://doi.org/10.1080/01919510600987347
https://doi.org/10.1016/j.lwt.2003.10.014
https://doi.org/10.1016/j.lwt.2003.10.014



