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     Selenium (Se) is an important element for human and animal 

nutrition because of its function in a number of physiological processes. 

Cultivation of the selenium biofortified plants can be an effective way of 

producing functional foods, which determine benefits to human health.  

     The project aims to develop a biotechnology of obtaining safe 

functional food, with an optimal content of chemopreventive compounds, 

by selenium protective biofortification of cruciferous crops. Biofortification 

of the food chain through treatments applied to plants (agronomic 

biofortification) have the advantage of a supplementation with controlled 

levels of seleno-compounds with a high bioavailability, widely available 

to different categories of people exposed to risks of chronic diseases. 

    The originality of the project is resulting from the integrated 

approach, which focus on both safe and effective supplementation with 

selenium of the food chain, and cruciferous plants protection against 

abiotic stress (lack of water, high temperature, excessive solar radiation) 

and biotic stress (pests and diseases).  

 AIM 

The project objectives are:  

• development of new means of technological intervention (spraying adjuvants, products with controlled release of 

betaine, nitric oxide inductors in plant tissues); 

• testing and identifying the best solutions for the integration of new technological means of intervention in cruciferous 

crop technology;  

• proving the character of safe functional food. 
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PU/COL/EL-detail 

 Obtaining of spraying adjuvants and products based on betaine 

 Testing of nitric oxide inductors effect in plant tissues 

 Integration with cruciferous sustainable cultivation practices 

 Proving the character of safe functional food by 3R tests in animal models 

 Dissemination and exploitation 

      MAIN ACTIVITIES 

New proposed technological inputs have a direct role in potentiation of 

selenium protective effects. Treatments with betaine improve plants 

answer to the hydro-stress (1, 2). Nitric oxide is the signaling molecule 

with major role in plant defense systems expression (3, 4) and in 

conducting plant metabolism and development.  

The treatments with betaine and nitric oxide induction have the role to 

stabilize the tank of S-adenosyl-methionine, (over)challenged by the 

metabolism process of selenium compounds and protect crops against 

different types of stress (1, 2), complementary to that exerted by 

selenium. This original integrated approach is shown in figure 1. 

Fig. 1. Original integrated approach of protective biofortification; betaine and nitric 

oxide inductors balance selenium metabolism in plants and potentiate its protective 

effect against abiotic (lack of water, high temperature, excessive sunlight) and biotic 

(pests and diseases) stress. 

By applying new inputs in the technology proposed to be achieved, there will be obtained selenium biofortified food 

with a safe and stable content of chemoprotective compounds and effects of different abiotic stress (lack of water, 

irradiation) and biotic stress (pests and diseases) on crops will be limited. Studies on human cells cultures and the 

3R (replacement/reduction/refinements) tests on model animals will show interrelationships between different 

chemopreventive compounds (GLS, methylated selenium amino acids) formed in cruciferous biofortified with 

selenium by using the proposed technology. These studies will focus on the (epigenetic) mechanisms of 

chemoprotective action of the bioactive compounds in selenium biofortified cruciferous, mechanisms that involve 

methyl donor molecules and S-adenosyl-methionine – figure 2. Glucosinolates, mainly by their hydrolysis 

compounds, inhibit (deoxy)cytidine methylation by DNA methyl transferase (DNMT) in normal cells (5, 6). Methyl 

selenium amino acids are involved in repairing modified DNA in normal cells through mechanisms that are yet 

unknown and in inducing apoptosis in transformed cells (7). Studies that will be conducted will contribute to a better 

understanding of chemoprevention mechanisms. 

Fig. 2. Mechanisms of chemopreventive action of compounds formed in cruciferous biofortified with selenium. Glucosinolates, mainly by their 

hydrolysis compounds, inhibit  (deoxy)cytidine methylation by DNA methyl-transferase (DNMT) in normal cells. Hypermethylation by DNMT 

requires S-adenosine-methionine (SAM), which is transformed in S-adenosylhomocysteine (SAH). Methyl selenium amino acids are involved 

in repairing modified DNA in normal cells through mechanisms that are yet unknown and in inducing apoptosis in transformed cells.  

Results will bring contributions to the development of knowledge 

regarding metabolic interrelationships between different ways of 

metabolic signaling in plants (nitric oxide, polyamines) and how to 

efficiently use them in order to increase crops efficiency.   

The immediate results of the project are:  

(A) an agronomic biofortification technology for cruciferous crops, that 

includes new inputs, respectively:  

 innovative products based on betaine with time controlled release 

and depending on the availability of water in the application substrate;  

 adjuvants based on natural compounds and with high stability in 

time, that enhances the foliar penetration of betaine and selenium 

salts;  

 products that induce the formation of nitric oxide in plant cells based 

on 3,5-difluorophenyl-[3-methyl-4-(methylsulfonyl) isoxazol-5-yl]-

methanone and derived compounds;  

 methods for the application of the new products, integrated in 

sustenable technological practices;  

(B) selenium biofortified functional food, affordable, with reproducible 

biological effects and maximum safety on human health for which will 

be developed:  

 in vitro alternative method for determining the chemopreventive 

effect on cell cultures, highlighting the interactions between 

chemopreventive compounds.  

The final products, the expected results and the criteria for their analysis and success are shown in figure 3. 

Fig. 3. The final products, the expected result and the criteria for their analysis and success  


