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Abstract
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The antioxidant activity, total phenolic and β-glucans contents, and the fatty acid profile of total lipids in covered 
(black and yellow) and naked oats were studied. Oats with black hulls showed a significantly higher antioxidant activ-
ity in 2,2’-azino-di-[3-ethylbenzthiazoline sulphonate] (ABTS) and 2,2-diphenyl-1-picrylhydrazyl (DPPH) based tests 
in comparison to the grains with yellow hulls and those of the naked varieties. Radical scavenging activity of oats 
determined by electron paramagnetic resonance (EPR)/spin-trapping test did not depend on the colour of the grain 
hulls, but the naked grains showed a lower ability in scavenging reactive radicals. A positive correlation between the 
content of β-glucans in covered oat grains and the amount of reactive radicals scavenged was observed. Total phenolic 
content in the black oats was significantly higher than in the yellow and naked oat varieties. However, no significant 
differences in the fatty acid profile between the naked and covered oats were found, and the common fatty acids be-
ing linoleic, oleic, and palmitic acids.
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Oat (Avena sativa L.) is an important crop pro-
duced in various regions of Europe and North 
America. Although it is considered one of the latest 
domesticated crops, the wild type (Avena sterilis) 
of oat grains was discovered around the human 
settlements from the Neolithic era, dated back more 

than nine thousand years B.C. (Weiss et al. 2006). 
Oats are largely used in cattle breeding and have 
occurred in human diet for a long time, mainly as 
oatmeal and rolled oats, but the positive physi-
ological effects of oat products were recognised 
just rather recently (Pirjo et al. 2003). Oats are a 
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rich source of soluble fiber, well-balanced proteins, 
several vitamins and minerals essential for the 
human health (Charalampopoulos et al. 2002; 
Peterson et al. 2002; Demirbas 2005; Esposito 
et al. 2005). Oats contain relatively high amounts 
of lipids compared with other cereal grains, with a 
substantial level of essential linoleic acid (Hare-
land & Manthey 2003). Additionally, oats are 
a source of several natural antioxidants such as 
tocopherols, alk(en)ylresorcinols, and phenolic 
acids and their derivatives, and a unique source of 
avenanthramides (N-cinnamoylanthranilate alka-
loids) and avenalumic acids (ethylenic homologues 
of cinnamic acids), which are not present in other 
cereal grains (Miller et al. 2000; Bryngelsson 
et al. 2002; Liu et al. 2004; Mattila et al. 2005). 
All of these phenolic compounds possess potential 
health-promoting properties because of their anti-
oxidant activities and/or membrane-modulating 
effects (alk(en)ylresorcinols). Moreover, β-glu-
cans, which also exhibit an antioxidant capacity 
( Johansson et al. 2004; Lyly et al. 2004), are 
included in the soluble dietary fibre fractions of 
oats that participates in the glucoregulation and 
causes a decrease in serum cholesterol levels 
in humans ( Johansson et al. 2000; Tudorica 
et al. 2002; Delaney et al. 2003; Zwer 2004; 
Esposito et al. 2005). The consumption of oats 
is therefore an important component of diet for 
hypercholesterolemic patients (Czerwiński et 
al. 2004). In addition to their importance in the 
diet, oats antioxidants may also contribute to the 
stability and the taste of food products (Peter-
son 2001).

Most of the previous studies in literature re-
ported a good antioxidant capacity of oats (Xing 
& White 1997; Peterson et al. 2001; Chen et 
al. 2004; Mattila et al. 2005). However, to the 
best of our knowledge, the correlations between 
the antioxidant and radical scavenging capaci-
ties, determined by EPR/spin trapping, and the 
contents of biologically active compounds in oats 
have not been studied. Therefore, the aim of the 
present study is the investigation of antioxidant 
and radical scavenging capacities and their rela-
tion to the total phenolic and β-glucans contents 
and fatty acid profile in covered (black and yellow) 
and naked oats. The deviations in the biosynthetic 
stabilities of the compounds studied are also dis-
cussed. These data may offer additional valuable 
taxonomic and physiological information for the 
classification of various cereal varieties.

Materials and methods

Oat samples. Grain samples of nine registered 
oat cultivars belonging to two different oat species, 
Avena sativa L. – covered black oats (cvs Mesdag, 
Taiko, Jostrain), yellow oats (cvs Triumph, Lucy, 
Zvolen), and Avena sativa nuda L. – naked oats 
(cvs Jakub, Detvan, Izak), originating from dif-
ferent countries, were obtained from the Gene 
bank of the Research Institute of Plant Production 
(Piešťany, Slovak Republic). The cultivar samples 
were grown in Vígľaš Pstruša (Slovak Republic) 
in 2003 crop year.

Defatting of oat samples. The oat samples were 
milled and ground to pass through a 0.5 mm screen. 
The moisture content was determined and all 
data were expressed on a dry weight basis. The 
fine flour (30 g) was transferred to an Erlenmeyer 
flask, defatted twice with hexane, p.a. (Mikrochem, 
Slovak Republic) at a 5:1 ratio (v/w) and kept on 
a mechanical shaker for 1 hour at room tempera-
ture. The mixture was filtered through a Bűchner 
funnel after each extraction step.

Preparation of oat extracts. One gram of the 
defatted flour was extracted with 65% ethanol 
(3 × 15 ml) at 80ºC for one hour. The extracts were 
filtred and the supernatants were collected, com-
bined, and dried in vacuum at 40°C. The residues 
containing the extracted antioxidants were dis-
solved in 5 ml dimethyl sulfoxide (DMSO, Merck, 
Germany) for both ABTS and EPR tests, and in 
5 ml of 96% ethanol for DPPH test and for the 
determination of total phenolic content. 

ABTS analysis. The antioxidant activity was 
measured using a modified version of the Re et 
al. (1999) and Arts et al. (2004) methods. To 
prepare ABTS cation radical solution, a potas-
sium persulphate (K2S2O8, p.a., Merck, Germany) 
aqueous solution (3.3 mg K2S2O8 in 5 ml distilled 
water) was added to 17.2 mg ABTS (purum > 99%, 
Fluka, Germany) and the resulting solution was 
stored in the dark for 14 hours. One ml of the final 
dark-green radical solution was than diluted with 
60 ml distilled water and used in ABTS tests. Here, 
50 µl of oat extract in DMSO was added to 2 ml 
of ABTS+• solution in 1 cm UV-Vis cell and mixed 
rigorously. The UV-Vis spectra were read at 1 min 
intervals for 10 min using UV-Vis Shimadzu 1700 
spectrometer ( Japan). UV-Vis spectrum of the 
initial ABTS+• solution measured against distilled 
water was taken as a reference spectrum. The dif-
ference in the absorbance in 10th min at 730 nm 
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relative to the reference spectrum (∆A) was used 
to calculate the percentage of the scavenged ABTS 
cation radicals by oat extracts relative to the refer-
ence sample (Katalinic et al. 2006). Using the 
calibration curve of Trolox (Sigma-Aldrich, Ger-
many), the values in % of the scavenged radicals 
were recalculated to the Trolox equivalents (TEAC 
– Trolox Equivalent of Antioxidant Capacity) in 
mg Trolox/g of oat grains dry weight. 

DPPH analysis. The antioxidant activity deter-
mination using free DPPH radical (95%, Aldrich, 
Germany) was realised according to Yen and Chen 
(1995). 3 ml of 96% ethanol and 1 ml of DPPH 
solution (120 mg DPPH in 100 ml 96% ethanol) 
were added to 1 ml of the ethanol oat extract (after 
1:3 v/v dilution). In the reference sample, 1 ml of 
ethanol was used instead of the oat extract, and 
the spectra were measured against ethanol. The 
changes in the absorption at 517 nm in 10th min 
relative to the reference sample were used to calcu-
late the Trolox equivalents (mg/g on a dry weight) 
similar to ABTS test.

EPR/spin-trapping analysis. The thermal de-
composition of K2S2O8 in DMSO at 333 K was used 
as a source of reactive radicals. For measuring the 
radical scavenging ability of the oat samples, the 
EPR/spin trapping method (Rapta et al. 2005) em-
ploying the 5,5-dimethylpyrroline-N-oxide (DMPO, 
Sigma-Aldrich, Germany) spin trap was used (EPR 
spectrometer, Bruker, Germany). 200 µl of DMSO 
extract (or pure DMSO in reference measurements) 
was mixed with 25 µl of 0.2M DMPO in DMSO 
and 25 µl of 0.01M K2S2O8(aq.) and transferred into 
a EPR flat cell. The time course of EPR spectra of 
the DMPO spin-adducts was recorded at 333 K 
in 1 min intervals for 20 min (each spectrum was 
an accumulation of 3 scans). The EPR intensity 
(double integral) in the 20th min, recorded with 
the sample solutions, was compared with the ref-
erence measurement. The difference between the 
integral EPR intensities of the reference and the 
oats samples in 20th min characterises the amount 
of radicals scavenged by the scavengers present 
in the respective sample. The value for the virtual 
conditions when all radicals were scavenged was 
set to 100% of Radical Scavenging Capacity (RSC). 
The RSC values were calculated as the percentages 
of the scavenged radicals relative to the reference 
sample (DMSO). Trolox solutions in DMSO were 
used to obtain the calibration curve in order to 
express the RSC in Trolox equivalents similar to 
the ABTS and DPPH tests.

Determination of total phenolic compounds. 
The total amount of phenolic compounds was 
determined in the ethanolic oat extract with a 
standard Folin-Ciocalteu reagent (Yu et al. 2004). 
The reaction mixture contained 100 µl of the oat 
extract, and 500 µl of the Folin-Ciocalteu reagent 
(Merck, Germany) and 1.5 ml of 20% sodium car-
bonate. The sample was then mixed on a vortex 
mixer and diluted with distilled water to the final 
volume of 10 ml. After 2 h reaction, the absorbance 
at 765 nm was determined and used to estimate 
the phenolic content using the calibration curve 
made with gallic acid (Sigma-Aldrich, Germany). 
The total amount of phenolic compounds was 
expressed in μg gallic acid equivalent (GAE) per g 
dry weight of oats.

Determination of β-glucans. The oat varie-
ties (3 samples each) were analysed for β-glucans.  
β-Glucan content was evaluated by an enzymatic 
kit according to the manufacturer’s instructions 
(Megazyme International Ireland Ltd., Co. Wick-
low, Ireland). The absorbance was measured at 
510 nm.

Lipid isolation and fatty acid analysis. Milled 
oat samples (1 g) were extracted twice with 50 ml 
of chloroform/methanol (2:1 v/v, reagents p.a., 
Mikrochem, Slovak Republic) for one hour. The 
extracts were filtered, purified with the addition of 
1.20 multiple of water, and centrifuged for 10 min-
utes. The supernantans were dried under vacuum 
at 40ºC. The residues were dissolved in hexane/
chloroform (9:1 v/v). Fatty acid composition was 
determined by gas chromatography according to 
Čertík et al. (1996) after methylation (Chris-
toperson & Glass 1969). Gas chromatograph 
(GC-6890 N, Agilent Technologies) was equipped 
with a capillary column DB-23 (60 m × 0.25 mm, 
film thickness 0.25 μm, Agilent Technologies) 
and a FID detector (constant f low, hydrogen  
35 ml/min, air 350 ml/min, 250°C). The analyses were 
carried out under a temperature gradient (130°C 
for 1 min; 130–170°C at program rate 6.5°C/min; 
170–215°C at program rate 2.7°C/min; 21°C for 
7 min; 220–240°C at program rate 2°C/min) with 
hydrogen as a carrier gas (flow 2.1 ml/min, veloc-
ity 49 cm/s, pressure 174 kPa) and a split ratio of 
1/50 (inlets: heater 230°C, total hydrogen flow 
114 ml/min, pressure 174 kPa). The fatty acid 
methylester peaks were identified by means of 
authentic standards of C4-C24 fatty acid methylest-
ers mixture (Supelco, USA) and quantified by an 
internal standard of heptadecanoic acid (C17:0, 
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Supelco, USA). The fatty acid concentration was 
evaluated with ChemStation software 10.2 (Agi-
lent Technologies, USA). The index of fatty acid 
unsaturation IU (∆/mol) was calculated by the 
following formula (Čertík & Shimizu 2000): IU = 
[1(∑% monoenes) + 2(∑% dienes) + 3(∑% trienes) 
+ 4(∑% tetraenes)/100.

Statistical analysis. All tests were carried out in 
triplicates for the determination of β-glucan, and 
in duplicates for other methods. Mean values ± 
standard deviations (SD) are presented. The results 
of the analyses are reported on a dry matter (dm) 
basis; dm content was determined according ISO 
712 method. Student’s test for independent samples 
was used to test for the differences at a P ≤ 0.05 
significance level where appropriate.

Results and discussion

Antioxidant and radical scavenging capacity

Significant differences were found in the antioxi-
dant activity among all oat cultivars investigated 
with three independent tests – ABTS, DPPH and 
EPR/spin-trapping (Table 1). ABTS and DPPH 
assays were used for the determination of total 
antioxidant capacity of our oat extracts. The to-
tal antioxidant capacities of oats varied between 
the naked and covered oats and also between 
the covered oats with different hull colours, and 
increased as follows: naked oats < yellow oats 
< black oats. Black oat cv. Jostrain showed the 
highest antioxidant activity in both ABTS and 

DPPH tests (3.5 mg Trolox/g on a dry weight and 
17.8 mg Trolox/g on a dry weight, respectively). 
A significant correlation was found between the 
DPPH scavenging activity and ABTS scavenging 
activity (R = 0.911). Not surprisingly, similarly 
strong correlations (R = 0.981) were already re-
ported by other authors (Ragaee et al. 2006). 

Both the above mentioned standard antioxidant 
capacity assays are based on the reactions of stable 
or semi-stable radicals. Although they are widely 
applied and generally accepted, they are rather 
artificial in comparison to the free radical chem-
istry in living systems. Most of the free radical 
induced damage in living organisms is attributed 
to the short living reactive species like hydroxyl or 
superoxide radicals. The total antioxidant capacity 
of our samples was therefore compared with the 
radical scavenging capacity (RSC) evaluated by 
the EPR/spin-trapping method, where the reac-
tive radicals are involved. Figure 1 shows a time 
course of EPR integral intensities evaluated by the 
integration of sets of 20 individual EPR spectra of 
DMPO spin-adducts. The difference between the 
integral intensities in the reference experiment 
(with DMSO) and in the experiments with the 
oat extracts characterises the amount of radicals 
scavenged by the antioxidants present in the re-
spective sample. The results were calibrated to 
Trolox to allow a quantitative comparison with 
the results of ABTS and DPPH assays. The black 
oat cv. Jostrain showed the best radical scavenging 
effect also in the EPR/spin-trapping test (13.442 mg 
Trolox/g on a dry weight). A direct correlation 

Table 1. Antioxidant activity of oat cultivars measured by three different tests (mg Trolox/g ± SD)

Cultivar ABTS-test DPPH-test EPR/spin-trapping

Detvan 1.107 ± 0.011 4.618 ± 0.009 1.431 ± 0.072

Jakub 1.088 ± 0.049 3.493 ± 0.016 1.263 ± 0.063

Izak 0.825 ± 0.033 3.437 ± 0.031 1.069 ± 0.053

Zvolen 1.654 ± 0.001 4.654 ± 0.050 1.203 ± 0.060

Triumph 2.101 ± 0.013 4.681 ± 0.014 3.053 ± 0.153

Lucy 2.245 ± 0.038 4.954 ± 0.007 5.943 ± 0.297

Jostrain 3.528 ± 0.007 17.802 ± 0.022 13.442 ± 0.672

Taiko 3.269 ± 0.050 16.022 ± 0.017 3.253 ± 0.162

Mesdag 2.720 ± 0.030 12.819 ± 0.101 1.114 ± 0.055

SD – standard deviation; RSD – relative standard deviation
RSD for ABTS-test: 0.22–10.17%; RSD for DPPH-test: 1.13–1.39 %; RSD for EPR-test: 5%
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between the hull colour and RSC of the oat extract 
was not observed, but generally the covered oats 
possessed a higher ability to scavenge oxygen- and 
carbon-centered reactive radicals generated by 
the thermal decomposition of K2S2O8. The radical 
scavenging capacity of the extracts from differ-
ent cultivars decreased in the following order: 
Jostrain > Lucy > Taiko > Triumph > Detvan > 
Jakub > Zvolen > Mesdag > Izak. 

A further comparison of the results of the three 
different antioxidant capacity methods, expressed 
in percentages of scavenged radicals, is presented in 
Figure 2. Under the given experimental conditions, 
the black oats quenched 74% of the ABTS radicals 
on average, whereas the yellow oats quenched 
48% and naked oats only 26%. All samples also 

considerably reduced the concentration of DPPH 
radicals – 82% (black oats), 53% (yellow oats) and 
29% (naked oats), on average. The extract of black 
oat variety Jostrain quenched 91% of the reactive 
radicals as measured by the EPR/spin trapping 
method. Statistical analyses for the DPPH test 
and ABTS test showed significant differences 
(P ≤ 0.05) between the oat genotypes, however, 
these differences were not so significant in the 
EPR/spin trapping test.

Total phenolic and β-glucan content

The total phenolic content in each oat sample was 
examined, since the phenolics might be the major 
contributors to the antioxidant activities observed. 
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Total phenolic content in the oats studied differed 
significantly between the varieties with values 
of 239–662 µg GAE/g of dry weight (Figure 3). 
Generally, the phenolic content in black oats was 
1.3 times higher than in the yellow varieties and 
2.3 times higher than in the naked oats. The high-
est phenolic content was found in the cv. Jostrain 
(662 µg GAE/g) while cv. Izak was characterised 
by the lowest phenolic values (239 µg GAE/g). The 
amounts of total phenolics in naked oats used in 
our study were similar to five oat cultivars (238 to 
278 µg GAE/g) tested by Emmons and Peterson 
(1999), oat grains (300 µg GAE/g) and oat groats 
(400 µg GAE/g) as observed by Kähkönen et al. 
(1999), and oat groats (651 µg GAE/g) as reported 
by Mattila et al. (2005). An exceptionally high 
concentration of phenols (1138 µg GAE/g) was 
found by Holasová et al. (2002) in a not defined 
oat cultivar. 

Table 2 shows the variation coefficients (CV) of 
the phenolic contents in our oat groups, which 
characterise the variability of the data set studied. 
Interestingly, quite a low variation coefficient 
was observed with the black oat cultivars which 
indicates a high degree of stability of phenolic 
compounds biosynthesis in these crops.

The total phenolic contents in the oat samples 
studied and their antioxidant activities evaluated 
by the ABTS and DPPH assays are highly cor-
related (R = 0.976 and R = 0.924, respectively) 
as shown in Figure 4. This correlation provides 
strong evidence that the predominant source of 
the antioxidant activity derives from the phenolic 
compounds and is in good agreement with the 
results provided by other groups (Adom & Liu 
2002; Bryngelsson et al. 2002). The phenolic 
compounds in oats may be therefore able to cap-

0

20

40

60

80

100

Detvan Jakub Izak Zvolen Triumph Lucy Jostrain Taiko Mesdag

Sc
av

en
ge

 ra
di

ca
ls

 (%
)

ABTS
DPPH
EPR

Figure 2. Antioxidant capacity of oat varieties, expressed as the percentage of scavenged radicals relative to the refe-
rence sample, determined by ABTS, DPPH, and EPR/spin-trapping method, respectively

Table 2. Standard errors (S.E.) and variation coefficients 
(CV) calculated for phenolics and β-glucans present in 
oats

Samples Phenolics β-glucans

Naked oats
S.E. 0.0308 0.4986
CV (%) 11.26 7.82

Oats with  
yellow hulls

S.E. 0.0733 0.6503
CV (%) 15.29 17.22

Oats with 
black hulls

S.E. 0.0285 0.7702
CV (%) 4.50 19.94
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ture the free radicals formed in the human body, 
if their consumption is supported. However, the 
antioxidant activity of non-phenolic compounds 
should be also taken into account (Pilarski et al. 
2006) as these may also considerably contribute 
to the total hydrogen-donating capacity of the oat 
extracts (Bryngelsson et al. 2002). 

The additional protective effect of oats is as-
cribed to the dietary fibres and especially to the 
soluble β-glucans. The β-glucan content in each 
variety was therefore studied and is presented 
in Figure 5. The β-glucan contents in covered 
oats varied between 3.1 and 4.7% (w/w) and in 
naked oats ranged between 5.8 and 6.8% (w/w), 
respectively. Slightly lower β-glucan contents were 
observed among oats from Greece (2.1 to 3.9%) 
by Papageorgious et al. (2005). The β-glucan 

contents of covered oats cultivats decreased in 
the order Jostrain > Lucy > Taiko > Triumph > 
Zvolen > Mesdag. This trend likely corresponds 
to the variations in the radical scavenging activity 
investigated by the EPR/spin trapping method 
(Figure 6). Moreover, there are several reports 
that the β-glucan contents of oats are highly in-
fluenced by genotypic and environmental factors 
(Lim et al. 1992; Johansson et al. 2000). From 
this point of view, it is interesting that the varia-
tion coefficients of β-glucan content were much 
lower in the naked varieties (7.8%) than in the 
covered ones (17.2–19.9%). Such a high stability 
of β-glucan formation in naked oats (expressed 
by low CV) and wide variability of β-glucans in 
covered oats might be used as one of taxonomic 
markers for these two groups of oats. 
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Figure 3. Amounts of total phenolics 
in oat cultivars
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Lipids profile 

Lipids in foods are an important nutritional 
factor and their profile may play a crucial role as 
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Figure 5. Amounts of β-glucans (% w/w) 
in oat cultivars

Table 3. Fatty acid composition of oat cultivars

Cultivar
Fatty acids (%)

IU
14:0 16:0 16:1 18:0 18:1–9c 18:1–11c 18:2 18:3 20:1

Detvan 0.3 17.2 0.2 1.9 38.2 1.0 36.8 1.2 0.8 1.17

Jakub 0.2 15.5 0.2 2.1 42.2 0.8 35.4 1.3 0.8 1.19

Izak 0.3 16.2 0.2 1.6 38.7 1.0 38.1 1.3 0.8 1.21

Zvolen 0.3 15.9 0.3 1.3 33.4 1.1 42.7 1.9 0.9 1.27

Triumph 0.4 16.6 0.2 2.1 35.6 0.9 37.3 1.2 0.8 1.16

Lucy 0.3 15.7 0.2 2.2 37.9 0.8 35.1 1.2 0.8 1.13

Jostrain 0.3 15.6 0.2 2.2 39.6 0.9 34.4 1.1 0.8 1.14

Taiko 0.3 17.3 0.3 1.4 34.9 1.3 40.2 1.3 0.9 1.22

Mesdag 0.3 13.8 0.2 1.9 41.8 1.0 34.6 1.2 1.0 1.17

concerns the stability of cereal products. In addition 
to the detailed studies of the antioxidant content 
in grains, a precise mapping of alternations in lipid 
structures and fatty acid levels in grain varieties 
attract much attention. Fatty acids that contain 
two or more unsaturated bonds are normally un-
stable and oxidise readily in air or when exposed 
to light and high temperature. Therefore, fatty 
acid compositions of the investigated oat varieties 
were further determined. Lipids in the oat varieties 
studied were about 75% unsaturated, consisting of 
nearly equal amounts of oleic and linoleic acids, 
and 1–2% linolenic acid (Table 3). This results 
in quite a high degree of fatty acid unsaturation 
(1.13–1.27) in oat lipids. Palmitic acid (14–17%) 
was the main saturated fatty acid. The present 
study revealed that an increase in linoleic acid 
level was accompanied by a reduction of oleic acid 
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R 2 = 0.7945
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Figure 6. The correlation between TEAC determined in 
EPR spin-trapping experiments and the β-glucans content 
of six covered oats
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content. Similar varietal alterations in fatty acids 
composition of oat lipids were also reported previ-
ously (De la Roche et al. 1977; Saastamoinen 
et al. 1989). However, no significant differences in 
the fatty acid profile between naked and covered 
oats were found. Because the covered oat types 
are characterised by a high capacity to scavenge 
reactive radicals, these results might indicate that 
unsaturated fatty acids are protected from the un-
desired oxidation by phenolic compounds found 
in large quantities in the investigated oats.

Conclusions

This study was designed to determine the to-
tal phenolic compounds, β-glucans, and lipids 
in nine oat varieties and their relationships and 
contributions to the total antioxidant activities. 
Two standard spectroscopic assays based on ABTS 
and DPPH reagents were applied in order to char-
acterise the antioxidant capacity of oat extracts. 
The best antioxidant capacity was found with the 
black oats (74% and 82% of scavenged radicals on 
average in ABTS and DPPH tests, respectively). 
Our data show for the first time that the colour 
of oat hulls plays a significant role in their anti-
oxidant activity. The EPR/spin-trapping method 
revealed that the antioxidants present in hull oats, 
namely in cvs Jostrain, Lucy and Taiko, show a 
higher ability to scavenge reactive radicals than 
those from the rest of the oats followed. 

Significant variations were found in the total 
phenolic compounds, total lipid and β-glucan 
contents of flours from the oat varieties as well as 
in their total antioxidant and radical scavenging 
activities. The antioxidant activity investigated 
by ABTS and DPPH assays and total phenolics 
were highly correlated. In addition, there were 
significant differences in total phenolics, β-glucans, 
and antioxidants between naked and covered oats 
and also between oats with black and yellow hulls 
used in this study.

The largest part of the oat production for food 
industry in the Slovak Republic is covered by the 
yellow oat cv. Zvolen and the naked cv. Detvan. 
Black oats are planted on a much smaller scale 
and are almost exclusively used for horse breed-
ing. However, our results indicate that the black 
oats are a rich source of antioxidant compounds 
and should be used for processing, nutrition, and 
stabilisation of fat containing food. The black hull 
cv. Jostrain, with its outstanding properties, is the 

best candidate for a more extensive cultivation in 
the future. 
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