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Abstract 

Cold plasma is a new technology which is originated from the natural phenomenon named 

tundra. This technology has been used for electronics devices and printing technology before 

using in agriculture field. It has now been researching for the vast biological area due to its effects 

on microorganisms, chemical compounds’ of food staffs, rheological aspects, nutrition values 

and organoleptic characteristics of plant and animal foods. So, several application of cold plasma 

in industry will be shown as a new area of consideration such as medical, wastewater treatment, 

and polymer technology and food science. 

Gas ionization process which forms other reactive chemical materials like radicals, UV light and 

heat, show specific effect on the process object. 

Plant products such as pharmaceutical plants are also a new area of scientific investigation 

subjects for cold plasma applications. Cold plasma in atmospheric pressure has been recorded 

that it can stabilize nitrogen in plants and soil. Therefore it has an important role in the 

fortification of plants components. Plasma-induced activation of Phyto-actuators in plants also 

has been recorded by plant physiology experts. 

The aim of this article is to review the effects of cold plasma and it will be discussed on plant 

components from the view of their quality and quantities. Besides its technological aspect in the 

pharmacological field will be explained such as active components and functional food which 

are important in industry. 
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1- Introduction 

 

Partially ionized gas which acts on microbial viability, enzyme activity with minimum effect on 

biological tissues in the low temperature can be resulted via cold plasma technology (Šimončicová 

et al. 2019). Gas ionization process also forms other reactive chemical materials like radicals, UV 
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light and heat which show specific effect on the process object (Vukić et al. 2017). Advances in 

technology causes practical applications for plasma which has been now be generated at 

atmospheric pressures (Misra et al. 2019). 

Cold plasma has diverse application in many areas. The various application of cold plasma is 

shown in figure 1 (Brandenburg et al. 2018). 

 

 
Figure 1- Several application of cold plasma in industry (Brandenburg et al. 2018)   

Other applications has been recognized by Gavahian and Mousavi Khaneghah in 2019 (figure 2). 

 

Figure 2- Other applications of cold plasma (Gavahian and Mousavi Khaneghah. 2019). 
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2- Literature review 

 

Many agricultural technologies, biological science, medical treatment or plant and food 

preservations can be optimized via cold atmospheric pressure plasma (CAPP) (Šimončicová et al. 

2019). Degradation of many kinds of pesticides such as parathion and allergens such as 

tropomyosin, has been occurred via interaction between reactive species and UV generated by cold 

plasma (Gavahian and Mousavi Khaneghah. 2019).  

Time and voltage of cold plasma have a positive effect on decreasing the microbial population and 

dielectric barrier discharge (DBD) does not change Physical properties of plant product such as 

cherry tomatoes for 2.5 min at 100 kV, and stored for 10 days (Misra et al. 2019). 

Of particular concern are emerging pharmaceutical contaminants which can be detoxified by cold 

plasma (Brandenburg et al. 2018). Treatment of surface areas has found its valuable application 

known as micro plasma geometries (Šimončicová 2019 ). 

Effect of non-thermal plasma technology (NTP) treatment on the functional components of food 

has been summarized in table 1 with the concern of bioactive compounds changes by some 

technologies (Muhammad Aliyu et al. 2018). 

 

Table1- Some application of cold plasma in functional components (Muhammad Aliyu et al. 2018) 

  



 ( 1399سال  -1شماره  -5جلد ) مجله نخبگان علوم و مهندسی

4 
 

 

Cold Plasma has been used in microbial and viral inactivation, treatment of various skin diseases, 

wound healing, blood coagulation, teeth whitening, and antitumor therapy without significant 

impact on normal cells (Bekeschus et al. 2018). Inactivation of juice microbial spoilage while 

maintaining physicochemical properties in tomato juice - cold Atmospheric pressure Plasma 

(CAP) was utilized in Starek et al study (Starek et al.2019). PH and Dry matter content were not 

significantly affected by CAP technology but Small increase of lycopene and slight loss of vitamin 

C content were recorded (Starek et al.2019). 

The effects of plasma treatment on wheat seed germination and seedling growth has been done by 

Los et al in 2019 although the reason of this phenomenon has been yet clear (Los et al in 2019). 

 

3- Effect of cold plasma technology application on Bioactive Compounds 

 

Bioactive compounds such as Polyphenols that are mostly derived from plants; consist of flavones, 

flavonols, flavan-3-ols, isoflavones, anthocyanidins, lignans, and so on.  

Anthocyanin are phenolic flavonoids located in the cell vacuole which disrupts of its cell 

membrane by cold plasma and its inner substances such as polyphenols are being released and can 

be consumed more simply by human, resulting in a healthy body (Aliyu Idris et al. 2018). 

Low-molecular-weight biomolecules such as antimicrobial peptides (bacteriocins) with the vast 

antimicrobial potency against fungi, bacteria, yeasts, virus, and cancer cells, are placed naturally 

in living organisms with a varying number of amino acids (Zhang & Gallo, 2016) which can bind 

to the lipid and phospholipid components on microbial cell wall, which cause decomposition of 

the lipid bilayer and therefore kill them (Muhammad Aliyu et al. 2018). 

4- Conclusion 
 

Cold atmospheric plasma treatment is a new non-thermal technology for food pharmaceutical 

components processing. There are several researches on the effectiveness of cold plasma in 
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inactivation of foodborne and human pathogens on various alive or non-alive materials and 

surfaces. The effects of cold plasma have been proved on plant components from the view of their 

quality and quantities. However, scares studies have done on Bioactive Compounds and functional 

materials subjected on cold plasma. So, the future attempts can be directed on these areas which 

are important for human health.  

Acknowledgement: Hereby I thanks of Professor Ghomi academic member of Shahid Beheshti 
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