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Abstract 

Selenium is an essential trace element for human health due to its different biological 

activities. Our aim was to investigate the effects of nano-selenium particles (NSePs) supply on cress 

sprouts from point of view of total phenols content and antioxidant capacity of selenium – enriched 

cress sprouts. The NSePs were produced by chemical reduction of NaHSeO3 with glucose. Cress 

seeds were germinated in the plastic boxes, sprinkled every day with different concentrations of 

NSePs solution (10, 50, 100 ppm) for 8 days. The length of shoots and roots were measured, and the 

total phenols content was determined by Folin-Ciocalteu method, while antioxidant capacity was 

evaluated by DPPH assay. By NSePs supply, the growth parameters of cress sprouts were not 

affected compared with the control sample. Total phenol content of shoots was not affected by 

treatment with NSePs at 10 and 100 ppm, but 50 ppm NSePs supply increased the total phenols 

content compared with the control. The antioxidant capacity of shoots was increased significantly 

(P=0,05) in the samples treated with 10 and 100 ppm NSePs. Using NSePs as fertilizer, selenium 

enriched cress sprouts can be obtained, with positive effects on human health. 
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INTRODUCTION 

 

The importance of selenium for human health has been suggested in 

variety of studies, however, the recommended optimal amount is far from 

conclusive (Piekarska et al., 2014). Selenium is a trace element that 

performs important functions in the body. Its deficiency may cause serious 

conditions, but an overdose may also have adverse effects (Tinggi, 2008).  

The interval between the therapeutic dose and the toxic dose being 

very narrow, depending on the dose and the form of administration. All this 

makes it difficult and complex to choose the most effective supplement 

(Kiełczykowska et al., 2018). 

For this reason, many researchers have turned their attention to 

studying selenium in the form of nanoparticles (Desai et al., 1997; Gokavi et 

al., 2004; Benko et al., 2012; Laslo et al., 2018). Selenium in the form of 

nano particles attracts more attention due to its increased bioavailability and 

lower toxicity than inorganic and organic forms (Shi et al., 2011). 

Cress is a herbaceous plant of the Brassicaceae family. The cress is 

originated in the Middle East spread over extensive areas in Egypt and 

mailto:sim_vicas@yahoo.com


 132 

Tibet. The very spicy taste of the leaves made it to be used as a spice, 

especially in France and England (Nehdi et al., 2012).  

As early as 1966, Farnsworth et al. (1966) carried out a phytochemical 

analysis of Lepidiumsativumseeds and detected the presence of alkaloids, 

glycosides, flavonoids, tannins, saponins, sterols, terpenes, volatile oils. The 

rich composition of enzymes, vitamins and minerals gives the cress a 

special nutritional value. 

The aim of our work was to evaluate the effects of nano-selenium 

particles (NSePs) supply on cress sprouts from point of view of total 

phenols content and antioxidant capacity of selenium – enriched cress 

sprouts. 
 

MATERIAL AND METHOD 

 

Plant material and experimental design 

The research was conducted in the Biotechnological, Chemical and 

Biochemistry laboratories from The Faculty of Environmental Protection of 

the University of Oradea. The plant material, the cress seeds 

(Lepidiumsativum), were purchased from the Agrosel Company and 

certified as professional products. 

The seeds were placedin plastic boxes, 50 seeds/box (in duplicates – 2 

boxes for each treatment with NSePs). The growing substrate used for the 

seedlings was the filter paper. The seeds were sprinkled twice a day with 

different concentrations of NSePs solution (10, 50 and 100ppm). The martor 

group was sprinkled with pure water. The experiments continued for 8 days. 

The NSePs were produced by chemical reduction of sodium hydrogen 

selenite (NaHSeO3) with glucose according to the paper of Cavalu et al., 

2018.  

The germination was carried out on a plant growth chamber with 

controlled temperature (25
0
C) and a photoperiod (16 h of light and 8 h in the 

dark). The germination capacity was determined at 48 hours from the 

starting of the experiment, when the radicle was approximately 2 mm long 

or more.  

At the final stage of the experiment (after 8 days), stems and roots 

were separated, and their length/weight were measured immediately after 

the harvesting. Values were calculated in gram per 20 seedlings. 

Measurement of total phenols content and antioxidant capacity 

The total, the cress extract, diluted 10 times (100 μl), was mixed 

phenols content were determined by the Folin-Ciocalteu method according 

to the protocol described by Singleton et al., 1999; Vicaş et al. 2011; Chiş, 

Purcǎrea, 2013. Briefly with 1700 μl of distilled water and 200 μl of Folin-

Ciocalteu (freshly diluted 1: 10, v / v) reagent. After about 3 minutes, 1 ml 
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of 15% sodiumcarbonatewasadded to create the necessary basicity for the 

reaction between the Folin-Ciocalteu reagent and the phenolic compounds.  

The samples were then incubated at room temperature for 2 hours. 

Absorbance was measured at 765 nm using the Shimadzu miniUV-Vis 

spectrophotometer. The calibration curve was performed using gallic acid 

over a range of 0.05-0.25 mg / ml, and  the result was expressed in mg of 

gallic acid equivalent (GAE) / 100μl. Samples were performed in duplicate 

and the total phenols content was expressed in gallic acid equivalents as mg 

GAE / 100mg dry weight. 

A quick, simple and relatively inexpensive method to measure the 

antioxidant capacity of plant extracts involves the use of 2,2-diphenyl-1-

picrylhydrazyl free radical (DPPH). DPPH assay was widely used to test the 

ability of compounds to act as neutralizers of freeradicals or as 

hydrogendonors. 

The reaction involves changing the color from purple to yellow, a 

reaction that can be easily monitored using the spectrophotometer at the 

wavelength of 515 nm. The DPPH method was determined according to the 

method described by Vicaş et al., 2011. Briefly, 2.9 ml of a DPPH solution 

of 80 μM concentration was introduced into the spectrophotometer cuvette. 

100 μl of the extract was added over the reagent and the reaction was 

monitored at 515 nm for 5 minutes. The percentage neutralization of DPPH 

was calculated using the following equation: 

Percent inhibition of DPPH (%) = [(A0 - A s) x 100] / A0 (where, 

A0isthe absorbance of the blank, and As is the absorbance of the sample). 

Statistical analysis 

All the data were processed by one-way analysis of variance 

(ANOVA) (P = 0.05). Mean value differences were analysed with Tukey’s 

test (P = 0,05). 
 

RESULTS AND DISCUSSION 

 

Under the treatment with three different concentration of NSePs (10, 

50 and 100 ppm), the germination of cress seeds was not affected by the 

presence of nanoparticles.  Also, the growth of seedlings was not dependent 

on NSePs concentrations (data no shown). Similar results were obtained 

from broccoli sprouts under NSePs treatment, where the broccoli 

germination was not affected when the different concentrations of 

nanoselenium were used, compared with control sample (Tocai et al., 2016). 

The results regarding to the content of total phenols from roots and 

stems of cress under different treatment (with three different concentrations 

of NSePs and the control) are shown in the Fig. 1.  

The lowest content of total phenols was recorded in the roots of cress 

comparated with stems (0.902 ±0.355 and 3.381 ±1.320 mg GAE/100 mg 
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dw, respectively). Under the treatment with NSePs was recorded slight 

decreases of total phenols but no significantly from point of view of 

statistical analyses. The content of total phenols in stems was not affected 

by the treatment with 10 an 100 ppm NSePs compared with the control. 

Instead the treatment with 50 ppm increases significantly the content of total 

phenols (4.896 ±1.980 mg GAE/100 mg dw, compared with the martor 

sample were 3.044 ±0.484 mg GAE/100 mg dw was recorded) (Fig. 1). 

 

 
Fig. 1. Effects of different concentrations of NSePs on total phenols content from roots and 

stems cress 

 

These results are similar with those obtained from broccoli sprouts by 

Tocai et al., 2018, where total phenol content of shoots was not affected by 

treatment with NSePs, instead, 50 ppm and 100 ppm NSePs supply 

increased the total phenols content of roots, compared with the control. 

From point of view of antioxidant capacity determined by DPPH 

assay, the highest value was recorded in the stems compared with roots of 

cress (30.154±7.350% and 13.393 ±4.045%, respectively). The results are 

shown in Figure 2. Compared to the control, the treatment with 10 and 100 

ppm NSePs increased the antioxidant capacity of cress samples (19.848 

±3.546% for martor, 28.581 ±11.887% and 22.996 ±12.075%, respectively). 

In contrast the treatment with 50 ppm NSePs decreased the antioxidant 

capacity of the samples (19.848 ±3.546% for martor vs.15.669 ±8.407%) 

(Fig. 2). 
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Similar results were obtained of broccoli sprouts from NSePs 

treatmentby Tocai et al., 2017, where the antioxidant capacity of shoots was 

increased significantly (P=0.05) in all the samples treated with NSePs. As 

respects to the roots, was only the treatment with 10 ppm NSePs the one 

which has significantly increased the antioxidant capacity. Also, our results 

at creson sprouts are consistent with those reported by Frias et al., 2010. 

 

 
Fig. 2. The antioxidant capacity of roots and stems cress under the treatment with NSePs. 

 

CONCLUSIONS 

 

The following conclusions can be drawn from our study: 

1. All three different concentrations of NSePs (10, 50 and 100 ppm, 

respectively) did not showntoxicity effects on germination and growth of 

cress sprouts. 

2. The treatment with 50 ppm NSePs increased significantly the 

content of total phenols compared with martor group.  

3. In contrast, the treatment with 10 and 100 ppm increased the 

antioxidant capacity of the samples compared with martor group.  

Using NSePs as fertilizer, selenium enriched cress sprouts can be obtained, 

with positive effects on human health. 
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