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Selenium (Se) is an essential element, which is located in soil and stones, accumulated in plants and input them the food chain.
Selenium significantly influences the function nearly of all the components of the immune system. Is also protects the body from the
toxic effects of some metals. The content of the total polyphenols was determined by using the Folin-Ciocalteu reagent (FCR).
Antioxidant activity was measured using a compound DPPH " (2.2-diphenyl-1-picrylhydrazyl).

The content of total polyphenols in samples onion moved in the range from 575.25+33.90 to 695.07+59.91. In this work was watched
the influence of selenium on antioxidant activity, where values were in interval from 37.09+1.72 to 63.29+5.14.
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INTRODUCTION

Onion (Allium cepa L.) is botanically included in the Liliaceae and species are
found in Europe, Asia, North America and Africa. Onions are versatile and are
often used as an ingredient in many dishes and are accepted by almost all
traditions and cultures (Griffiths et al., 2002).

Onions (Allium cepa L.) are important source of bioactive compounds including
flavonoids, fructooligosaccharides (FOS), thiosulfinates and other sulfur
compounds, and many of these compounds have potential beneficial properties
for human health (Soinen et al., 2012).

Polyphenols are the most abundant antioxidants in human diets. The main classes
of polyphenols are phenolic acids and flavonoids, anthocyanins and their
oxidation products, which account for one- and two-thirds, respectively.
Polyphenols are reducing agents, and together with other dietary reducing agents,
such as vitamin C, vitamin E and carotenoids, referred to as antioxidants, protect
the body's tissues against oxidative stress and associated pathologies such as
cancers, coronary heart disease and inflammation. (Tapiero et al., 2002).
Polyphenols are reported to in vitro inhibit cancer cell proliferation, reduce
vascularisation, protect neurons, stimulate vasodilation and improve insulin
secretion (Rio-Del et al., 2010)

Phenolics are present in significant amounts in many commonly consumed fruits,
vegetables, grains, herbal products, and beverages. Over 8000 phenolic

Table 1 Agrochemical characteristic of soil substrate in mg. kg

compounds have been isolated from different natural products, including
flavonoids, phenolic acids, coumarone, and tannins. Flavonoids represent a large
class of polyphenolic components that occur in most plant foods; a significant
number of flavonoids are purported to have beneficial health effects (Erdman et
al., 2005).

Selenium is a trace element that is essential to good health but is required in
small amounts. Selenium is found in selenoproteins which are important
antioxidant enzymes. The antioxidant properties of the selenoproteins prevent
cellular damage from free radicals that may contribute to the development of
chronic diseases such as cancer, heart disease (Zegenere et al., 2008).

The objectives of this work were to evaluate the influence of selenium on the
content of total polyphenols and antioxidant activity of onion (Allium cepa L.).

MATERIAL AND METHODS

Soil substrate

In the conditions of growing pots trial were taken of soil from area of Babindol.
Babindol is area without negative influences, emission sources (carbon),

relatively pure from point of view of content permissible forms of risk elements
(Table 1, 2).

pH pH Cox Humus
Agrochemical (H:0) (KCI) (%) (%)
characteristic

7,75 6,52 1,32 2,27

N K Ca Mg P
Nutrients

1568 452,5 2730 324 165,6

Zn Cu Mn Fe Cr Cd Pb Co Ni
Heavy metals
Aqua regia 64,2 22,0 6244 11130 31,6 1,16 22,8 13,8 32,2
Limit value 100,0 60,0 - - 70,0 0,4 70,0 15,0 40,0
HNO;(c=2 mol.dm’*) 10,8 6,1 156,4 277,6 1,8 0,3 9,2
Reference value A, 40,0 20,0 - - 10,0 0,3 30 - 10,0
NH 4NO3 c= 1 mol.dm 0,23 0,04 0,08 0,135 0,025 0,048 0,125 0,055 0,10
Critical value 2,0 1,0 - - - 0,1 0,1 - 1,5

Note: *Limit value for Aqua raegia- law no. 220/2004 Z.z., **Critical value for NH;NO; (c= 1 mol.dm™)- law no. 220/2004 Z.z.,
#*#Reference value A, (c= 2 mol.dm™)- Act of MP SR 531/1994-540., - not applicable.
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Six kilograms of soil was weighted into plastic bowl-shaped pots with average of
20 cm and height of 25 cm with foraminate bottom. Basic nutrients were added in
the form of aqueous solution. The eight yellow onion variety Mundo were
planted into each container. The experiment was based on four replications.
Mundo is medium-late variety of onion. Onions are cycle and brown color.
Mundo is well storable and suitable for the eating. Selenium was applied in the
form of Na,;SeOy.

Table 2 Variants of pots experiments

Variety Added amount of Se (mg.kg™)
Control 0.00
Se 1 0.25
Se 2 0.38

Sample preparation

Samples of fresh onion were homogenized and we prepared an extract: 25 g cut
onion extracted by 50 ml 80% ethanol accourding sixteen hours. These extracts
were use by analyze.

Determination of total polyphenols

Total polyphenols were determined by the method of Lachman et al., (2003) and
expressed as mg gallic acid equivalent per kg fresh mater. Gallic acid is usually
used as a standard unit for phenolics content determination because a wide
spectrum of phenolic compounds. The total polyphenol content was estimated
using Folin-Ciocalteau assay. The Folin-Ciocalteau phenol reagent was added to
a volumetric flask containing 100 pL of extract. The content was mixed and 5 ml
a sodium carbonate solution (20 %) was added after 3 min. The volume was
adjusted to 50 mL by adding of distilled water. After 2 hours, the samples were
centrifuged for 10 min. and the absorbance was measured at 765 nm of wave
lenght against blank. The concentration of polyphenols was calculated from a
standard curve plotted with known concentration of gallic acid.

Determination of antioxidant activity

Antioxidant activity was measured by the Brand and Williams et al., (1995)
method-using a compound DPPH" (2.2-diphenyl-1-pikrylhydrazyl) (Merck). 2.2-
diphenyl-1- pikrylhydrazyl (DPPH) was pipetted to cuvette (3.9 m®), then was
wrote the value of absorbance, which corresponded to the initial concentration of
DPPH' solution in time Ao. Then 0.1 cm® of the followed solution was added and
then was immediately started to measure the dependence A =f(t). The solution in
the cuvette was mixed and measured the absorbance of 1, 5 and 10 minutes at
515.6 nm in the spectrophotometer Shimadzu UV/VIS -1240. The percentage of
inhibition reflects how antioxidant compound are able to remove DPPH " radical
at the given time.

Inhibition (%) = (Ao — At/ Ao) x 100

RESULTS AND DISCUSSION

Onion (A4llium cepa L.) is highly valued for its therapeutic properties. The onion
has a wide range of beneficial actions on the body and when we eat it (especially
raw) on a regular basis will promote the general health of the body. The bulb is
anthelmintic, anti-inflammatory, antiseptic, antispasmodic, carminative, diuretic,
expectorant, febrifuge, hypoglycemic, hypotensive, lithontripic, stomachic and
tonic (Kumar-Sampath et al. 2010).

In this work was watched the progress of making the total polyphenols content
and antioxidant activity in different levels of fertilizer selenium in onion during
vegetation. Onion is rich in phenolic compounds and content of many
antioxidants. Andrejiova et al., (2011) reported that the total polyphenol content
in onion was 105.19-1347.25 mgkg'. Our values were in the range from
595.50+41.29 to 695.07+59.91. The lowest values of total polyphenols were
recorded at the beginning of vegetation in all these variants (control, variant I,
variant II) and the highest values in the case of control variant and in the case of
the variant I (incorporation of selenium in quantity of 0.25 mg.Se.kg™) at the end
of vegetation period. In the case of variant II (incorporation of selenium in
quantity of 0.38 mg.Se.kg") the content of polyphenols during vegetation period
had high character (613.90+42.94-676.00+56.16) (Table 3).

Table 3 Dynamics of changes TPC (mg.kg™) in onion after selenium application

Variety I. sampling I1. sampling I11. sampling
Control 645.96+63.06 682.24+53.96 695.07+59.91
Added Se 1 595.50+41.29 600.42+43.28 609. 97+54.84
Added Se 2 613.90+42.94 648.59+43.56 676.00+56.16

There are many scientific works dealing with the influence of selenium fertilizer
on the yield and quality of the bulbs, but already the influence of selenium
fertilizer on the level of common total polyphenol content and antioxidant
activity are devoted to less work. Many authors found positive influence in the
highest plant growth and also the highest yield and bulb quality. Motomura et
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al., (2008) said, that with the increase concentration of selenium in aqueous and
ethanolic extracts was content of total polyphenol increased. Zegnere et al,
(2008) found positive correlation between sodium selenite dose and bulb weight
observed for pot grown onion. Xu et al., (2003) reported that the selenium
fertlizers significantly increased the total polyphenols. Application of selenium
Finley et al., (2005) found that there was inhibited production of the most
phenolic acid. In the work we not found correlation between the content of
selenium in soil and the content of total polyphenols (P-value = 0.2979 1.
sampling, P-value = 0.251 II. sampling and P-value = 0.474 III. sampling)
(Figure 1, 2, 3).
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Figure 1 The dependence of the Se content in the soil of the TPC (I. sampling)
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Figure 2 The dependence of the Se content in the soil of the TPC (II. sampling)
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Figure 3 The dependence of the Se content in the soil of the TPC (I1I. sampling) ‘

Natural polyphenol and their preparations for food and nutritional
supplementation or dietary purposes have received increased attention in recent
years. The content of polyphenols as antioxidant activity natural substances may
by important in supporting the overall physiological health effects of phenol-rich
plant foodstuffs (Kroyer, 2004).

In this work was watched the effect of selenium on antioxidant activity. Our
values were in interval from 37.09+1.72 to 63.29+5.14 (Table 4).
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Table 4 Dynamics of changes AOA (mg.kg") in onion after selenium application

Variety I. sampling I1. sampling I11. sampling
Control 49.82+1.39 44.67+2.08 37.09+1.72
Added Se 1 57.02+4.42 51.95+4.80 53.83+3.86
Added Se 2 63.29+5.14 48.2945.07 51.61+6.37

Few studies have been reported about the association between selenium content
and antioxidant activity plants. KaklewsKi et al., (2008) reffered that the content
of selenium to be depending on the species and the growth stage plants. Xu et al.,
(2004) found the positive relationship between the selenium content and the
antioxidant activity. In this work was found weak correlation between the
selenium content in soil and the values of antioxidant activity at the beginning
and the end of the vegetation season (Figure 4, 5). It was no found correlation
between the selenium content in soil and the antioxidant activity in the middle of
the vegetation season- Il.sampling.
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Figure 4 Relationship between content of selenium in soil and antioxidant
activity (I. sampling)
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Figure 5 Relationship between content of selenium in soil and antioxidant
activity (I1I. sampling)

CONCLUSION

The contribution focuses on the impact of benefits on the total polyphenol
content and content of selenium antioxidant activity in onion (Allium cepa L.).
The results suggest that doses of the selenium did not have significant effect on
the content of polyphenols. In this work was found positive relationship between
the content of the selenium in soil and values antioxidant activity. These positive
effects of Se are, however dependent on the Se concentration and the age of the
onion plant. It is know that selenium is an essential trace element for human
heath but is required only in small amounts. Se is found in selenoproteins which
are important antioxidant enzymes. Soil application of the selenium can enhance
growth, yield and quality of crops. The results obtained in this work provide
further information about the effect of selenium fertilizers of polyphenolic
content and antioxidant activity.
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