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Abstract. The article presents the results of a study on 
aqueous and aqueous-ethanolic extracts derived from the 
cell wall material of oat and wheat bran, focusing on their 
content of phenolic compounds, flavonoids, and amino 
acids. The total phenolic content was assessed 
spectrophotometrically using the Folin–Ciocalteu method, 
while the total flavonoid content was determined via an 
aluminum chloride colorimetric assay. Gallic acid, ferulic 
acid, and quercetin were also identified in the samples 
using thin-layer chromatography. The antioxidant activity 
of the extracts was evaluated using rat liver hepatocytes 
under in vitro conditions of free radical oxidation. The 
results indicated that the aqueous-ethanolic extracts of 
wheat and oat bran did not significantly reduce lipid 
peroxidation or oxidative protein modification. However, 
wheat bran extracts exhibited higher antioxidant activity 
than those from oat bran. 
 
Keywords: bran extracts, bioactive compounds, biological 
activity, antioxidant activity, oxidative protein modify-
cations, thin-layer chromatography, malondialdehyde. 

1. Introduction 

Currently, in both the EU and the USA, special 
attention is given to the culture of consuming functional 
foods as potential sources of biologically active substances 
(BAS). These products contribute essential nutrients and 
energy to the body, help reduce the risk of chronic diseases, 
and support overall health.1-3 Numerous scientific studies 
have investigated the antioxidant potential of extracts from 
rice, corn, oat, wheat, and barley bran. It is well known that 
phenolic compounds, tocopherols, carotenoids, ubiquinones, 
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and vitamins C and K exhibit strong antioxidant 
properties.4-9 Particular focus has been placed on the 
polyphenols present in cereal bran, especially wheat and 
oat bran, which constitute the cell wall material rich in 
valuable macronutrients – such as proteins, amino acids, 
polysaccharides, starch, and high levels of dietary fiber 
beneficial to human health – as well as a range of 
phytochemicals with antioxidant activity, including 
phenolic acids, bioflavonoids (e.g., quercetin, rutin), 
polyphenols, alkylresorcinols, coumarins, etc. 

Dietary fiber, chiefly consisting of cellulose, 
hemicellulose, and lignin, is known for its ability to bind 
ammonia and water, adsorb organic and bile acids, 
facilitate cation exchange, and eliminate toxins, nitrates, 
radionuclides, and other harmful substances from the body. 
Owing to these properties, bran holds great potential for 
incorporation into functional food products.10-14 

Hydroxycinnamic acids (HCAs) – such as ferulic, 
caffeic, and chlorogenic acids – are phenolic compounds 
found in rice, wheat, oat, and corn bran, as well as in 
flaxseed, oranges, pineapples, apples, artichokes, pine nuts, 
and coffee. These substances exhibit a wide range of 
biological activities, including anti-inflammatory, anti-
tumor, hepatoprotective, antihistamine, antitoxic, and 
antiviral effects. Owing to their ability to inhibit lipid 
peroxidation in cellular biomembranes, HCAs influence 
enzymatic activity and thereby suppress free radical 
reactions.15 

Ferulic acid (FA) (4-hydroxy-3-methoxycinnamic 
acid), in particular, has garnered significant attention due to 
its antimicrobial, anti-inflammatory, antiarrhythmic, 
antithrombotic, and antioxidant properties, making its 
identification in bran-derived raw materials especially 
important.16,17 

According to the literature, the main analytical 
methods used for the study of FA and other HCAs include 
thin-layer chromatography (TLC), high-performance 
liquid chromatography (HPLC), electrophoresis, and 
spectrophotometry.18-24 

CHEMISTRY & CHEMICAL TECHNOLOGY 
 



530                                                                             Olha Fedoryshyn et al. 

Investigating the content of BAS in secondary grain 
processing products is of interest not only to researchers but 
also to manufacturers developing functional foods, 
medicinal and cosmetic products, BAS-based dietary 
supplements, restorative tinctures, sports nutrition, etc.10,25-32 

In the comprehensive analysis of agricultural grain 
processing products, assessing the levels of phenolic 
compounds and flavonoids is of particular importance.33,34 
Given their practical significance, this study aimed to 
obtain extracts from oat and wheat bran and to evaluate 
them for their content of phenolic compounds, flavonoids, 
and amino acids, as well as their antioxidant activity. 

2. Experimental 

2.1. Materials 

Oat bran (ELOVENA Nordic, Finland) and wheat 
bran (Organic Eco Product, Ukraine) were used as 
received. Solvents and chemicals, all analytical grade or 
better, were used without additional purification. 

2.2. Methods 

2.2.1. Preparation of Extracts 

Oat and wheat bran extracts were prepared as 
follows: 5.0 g of wheat or oat bran were placed in a flask, 
and the appropriate extractant – either water or a 20%, 40%, 
or 70% aqueous-ethanolic solution – was added at a solid-
to-liquid ratio of 1:20. The mixture was extracted in a 
boiling water bath using a reflux condenser for 30 minutes. 
The resulting extracts were then filtered and centrifuged at 
6000 rpm for 10 minutes.35-37 

2.2.2. Detection and Quantitative Study  
of Phenolic Compounds in Aqueous and 
Aqueous-Ethanolic Bran Extracts 

2.2.2.1. Qualitative Analysis of Phenolic 
Compounds 

The qualitative composition of phenolic compounds 
in the obtained aqueous-ethanolic extracts of oat and wheat 
bran was assessed using classical qualitative reactions and 
TLC. The following colorimetric reactions were performed: 
with iron(III) chloride solution; with a freshly prepared 
mixture of equal volumes of 1% iron(III) chloride and 1% 
potassium hexacyanoferrate(III) solutions; with bromothy-
mol blue solution; with vanillin in concentrated hydrochloric 
acid; and with a mixture of iron(III) chloride, potassium 
hexacyanoferrate(III), and concentrated nitric acid.38 

TLC analysis was conducted on 5×10 cm “Silica 
Gel 60” plates using a solvent system of chloroform: 

methanol: formic acid (85:15:1, v/v/v). Standard solutions 
of phenolic hydroxycinnamic acids, i.e., ferulic acid, gallic 
acid, and quercetin, were used as references. After 
chromatographic separation, the samples were examined 
under UV light for fluorescence, both before and after 
treatment with an AlCl3 reagent.39,40 

2.2.2.2. Quantitative Spectrophotometric  
Analysis of Total Phenolic Content Expressed  
as Gallic Acid Equivalent 

The total phenolic content was determined 
spectrophotometrically using a modified Folin–Ciocalteu 
method. To 0.1 mL of the test solution (pre-diluted at a ratio 
of 1:10), 0.1 mL of Folin–Ciocalteu reagent, 1.5 mL of 
distilled water, and 0.3 mL of a concentrated Na2CO3 
solution were added. The mixture was incubated in the dark 
for 150 minutes. The absorbance of the resulting solution 
was measured at 760 nm using a ULab 108UV 
spectrophotometer. The total phenolic content was 
calculated as gallic acid equivalent (GAE) based on a 
calibration curve constructed under identical conditions, 
using gallic acid as the standard. All measurements were 
performed in triplicate to ensure data reliability.41 

2.2.3. Detection and Quantitative Study  
of Flavonoids in Aqueous and Aqueous-
Ethanolic Bran Extracts 

2.2.3.1. Qualitative Analysis of Flavonoids 

The qualitative analysis of flavonoids in the 
obtained aqueous-ethanolic extracts of oat and wheat bran 
was assessed using classical reactions: cyanidin reaction, 
reaction with iron(III) chloride, reaction with alkali, and 
reaction with lead acetate. The formation of a precipitate 
was observed.37 

2.2.3.2. Quantitative Spectrophotometric  
Analysis of Total Flavonoid Content Expressed 
as Quercetin Equivalent 

The total flavonoid content was determined using a 
modified spectrophotometric method based on the 
complexation reaction between flavonoids and AlCl3. For 
this purpose, a 5% sodium nitrite (NaNO2) solution, a 0.1 
M sodium hydroxide (NaOH) solution, and a 10% 
aluminum chloride (AlCl3) solution were prepared. 

An aliquot of 0.2 mL of the bran extract was placed 
in a test tube and mixed with 0.8 mL of ethanol. Then, 0.06 
mL of the 5% NaNO2 solution was added, and the mixture 
was allowed to stand for 5 minutes. Subsequently, 0.06 mL 
of the 10% AlCl3 solution was added, and the reaction was 
allowed to proceed for another 5 minutes. Next, 0.4 mL of 
the 0.1 M NaOH solution and 0.480 mL of ethanol were 



Study on Wheat and Oat Bran Extracts and their Antioxidant Properties...                     531 

 

added. The resulting mixture was incubated in the dark for 
5 minutes. The absorbance of the final solution was 
measured at 510 nm using a ULab 108UV spectro-
photometer. The total flavonoid content was calculated as 
quercetin equivalent (QE) using a calibration curve 
prepared under identical conditions with quercetin as the 
standard. All measurements were performed in triplicate to 
ensure data accuracy and reproducibility.42 

2.2.4. Detection and Quantification  
of Amino Acids in Aqueous  
and Aqueous-Ethanolic Bran Extracts 

The quantitative determination of amino acids was 
performed using a spectrophotometric method based on the 
well-established reaction between amino acids and 
ninhydrin, which yields a colored complex.43 The optical 
density (absorbance) of the resulting compound was 
measured at a wavelength of 570 nm. Simultaneously, the 
absorbance of the ninhydrin-alanine reaction product was 
measured and used as a reference, as alanine is the 
predominant amino acid in the bran samples under 
investigation. 

The amino acid content in the bran extracts was 
calculated as a percentage (X%) using the following 
formula: Х(%) =    ∙    ∙ ∙ 100  (1), 

where Ax is the absorbance of the sample solution, A0 is the 
absorbance of the standard alanine solution, m0 is the mass 
of the standard alanine sample (g), and m is the mass of the 
extract used for analysis (g). 

2.2.5. Assessment of the Antioxidant 
Activity of Aqueous-Ethanolic Bran Extracts 
on Rat Liver Hepatocytes under In Vitro 
Conditions of Free Radical Oxidation 

2.2.5.1. Preparation of Rat Liver Homogenate 

To prepare the homogenate, 5 mL of potassium 
phosphate buffer was added to 0.5 g of thawed and minced 
rat liver tissue. A 0.3 mL aliquot of the studied bran extract 
was then added to 0.3 mL of the homogenate. Control 
samples received an equivalent volume of solvent without 
the extract. To initiate lipid peroxidation and protein 
oxidative modifications, 0.3 mL of 2.8% FeSO4 solution 
was added, followed 10 minutes later by 0.3 mL of 4% 
H2O2. The mixture was incubated for 2 hours. The reaction 
was terminated by the addition of 1.2 mL of 40% 
trichloroacetic acid, which also precipitated proteins. 
Samples were then centrifuged for 10 minutes at 5000 rpm. 
Control samples contained the respective extractants 

without the active compounds. Oxidative stress was 
evaluated using a single sample: thiobarbituric acid-
reactive substances (TBARS) were measured in the 
supernatant, and protein carbonyl content in the precipitate, 
according to the method of V.I. Lushchak.44 

2.2.5.2. Determination of Thiobarbituric  
Acid Reactive Substances (TBARS) 

Lipid peroxidation was assessed by quantifying 
TBARS, based on the reaction of malondialdehyde (MDA) 
with thiobarbituric acid (TBA). Under high temperature 
and acidic conditions, MDA reacts with TBA to form a 
colored trimethine product with an absorption maximum at 
l=532 nm. To 2 mL of the supernatant, 1.5 mL of 0.8% 
TBA solution in 0.1 M HCl (pH 2.5) was added. The 
mixture was incubated in a water bath at 95–100°C for 60 
minutes, cooled on ice, and extracted with 3 mL of butanol. 
After centrifugation for 10 minutes at 5000 rpm, 
absorbance was measured in the upper butanol phase at 
l=532 nm using a ULAB 108 UV spectrophotometer. 
Protein content in the samples was determined using the 
Lowry method.45 TBARS concentration was calculated 
using the following formula: 

  1 2 protein,Е V V μmol / mg 
V C

 


 
TBARS  (2) 

where E is absorbance of the test sample, e is millimolar 
extinction coefficient (e = 156 cm2/μmol), V1 is volume of 
butanol (mL), V2 is volume of the sample (mL), V is volume 
of the supernatant (mL), and C is protein concentration in 
the supernatant (mg/mL). 

2.2.5.3. Determination  
of Protein Carbonyl Groups (CG) 

The degree of protein oxidative modifications was 
evaluated by measuring the formation of carbonyl groups 
on amino acid side chains. These were quantified via 
reaction with 2,4-dinitrophenylhydrazine (DNPH). To the 
protein pellets obtained after homogenate centrifugation, 1 
mL of 1% DNPH in 2 M HCl was added. The mixture was 
vortexed and incubated at room temperature for 1 hour, 
followed by centrifugation for 10 minutes at 5000 rpm. The 
precipitates were washed three times with 1 mL of an 
ethanol–ethyl acetate (1:1) mixture and centrifuged each 
time under the same conditions. The washed pellets were 
then dissolved in 3 mL of 50% aqueous urea for 45 
minutes. Any insoluble material was removed by 
centrifugation. Using a ULAB 108 UV spectrophotometer, 
absorbance of the supernatants was measured at a 
wavelength of 370 nm, which corresponds to 2,4-
diphenylhydrazones formed. The content of protein 
carbonyl groups was calculated according to the following 
formula: 
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 
370

/ ,samplesD V
nmol mg protein

Е C
 




CG  (3) 

where ΔD = Dtest − Dcontrol is the difference in absorbance 
between test and control samples, Vsamples is sample volume 
(3 mL), E370 is the molar extinction coefficient of DNPH 
(22,000 M−1cm−1), and C is total protein concentration 
(mg/mL). 

2.2.5.4. Statistical Analysis 

All data were expressed as mean ± standard error (M 
± SE), with n = 5. Statistical significance of differences 
between experimental groups was determined using one-
way analysis of variance (ANOVA) followed by Tukey’s 
post hoc test. Differences were considered statistically 
significant at p < 0.05.46 

3. Results and Discussion 

To identify and analyze phenolic compounds in the 
bran extracts, qualitative testing was conducted. The results 
are summarized in Table 1. 

The qualitative analysis confirmed the presence of 
phenolic compounds in all tested samples of both aqueous 
and aqueous-ethanolic bran extracts at varying concen-
trations. 

Thin-layer chromatography (TLC) was employed to 
further identify specific phenolic compounds. By 
comparing the chromatographic profiles of the test samples 
with those of standard reference compounds, individual 
phenolic constituents were identified. The findings are 
presented in Table 2. 

 
Table 1. Qualitative identification of phenolic compounds in aqueous and aqueous-ethanolic bran extracts 

Qualitative reaction Expected result Studied extract 
with iron(III) chloride solution red color + ± + + + + 

with a mixture of iron(III) chloride and potassium 
hexacyanoferrate(III) solutions blue-green color + + + + + + 

with bromothymol blue solution yellow color + + + + ± + 
with vanillin in concentrated hydrochloric acid red color + + ± + + + 
with a mixture of iron(III) chloride, potassium 

hexacyanoferrate(III), and concentrated nitric acid dark brown color + ± + + + + 

Note: 1-W is 40% aqueous-ethanolic extract of wheat bran; 2-W is aqueous extract of wheat bran; 3-W is 70% aqueous-
ethanolic extract of wheat bran; 1-O is 40% aqueous-ethanolic extract of oat bran; 2-O is aqueous extract of oat bran; 3-O is 
70% aqueous-ethanolic extract of oat bran; + is positive qualitative reaction and appearance of characteristic color; ± is weak 
color of qualitative reaction. 

 
Table 2. TLC results for phenolic compounds in aqueous and aqueous-ethanolic bran extracts 

# Bran extracts Identified compound 
Gallic acid Quercetin Ferulic acid 

1 oat aqueous n/i R  0.90 R  0.98 
2 oat 40% aqueous-ethanolic R  0.34 R  0.89 R  0.95 
3 oat 70% aqueous-ethanolic R  0.34 R  0.87 R  0.99 
4 wheat aqueous n/i R  0.89 R  0.99 
5 wheat 40% aqueous-ethanolic R  0.34 R  0.90 R  0.95 
6 wheat 70% aqueous-ethanolic R  0.34 R  0.87 R  0.97 

Note: n/i is not identified 
 

TLC analysis of the studied oat and wheat bran 
extracts revealed the presence of several phenolic 
compounds, which were identified based on their 
characteristic coloration under both visible and ultraviolet 
light: 

1) gallic acid (yellow-green coloration) was detected 
in both the 40% aqueous-ethanolic and 70% aqueous-
ethanolic extracts of oat and wheat bran, with a retention 
factor (Rf) of 0.34 in all cases; 

2) quercetin (bright green-yellow coloration) was 
identified in all tested extracts, including the aqueous oat 
and 40% aqueous-ethanolic wheat bran extracts (Rf = 0.90), 
the 70% aqueous-ethanolic oat and wheat bran extracts (Rf 
= 0.87), as well as the 40% aqueous-ethanolic oat and 
aqueous wheat bran extracts (Rf = 0.89); 

3) ferulic acid (blue coloration) was detected in the 
aqueous oat and wheat bran extracts (Rf = 0.98 and 0.99, 
respectively), in the 40% aqueous-ethanolic oat and wheat 
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bran extracts (Rf = 0.95), and in the 70% aqueous-ethanolic 
oat and wheat extracts (Rf = 0.99 and 0.97, respectively). 

Qualitative data on the presence of flavonoids in the 
bran extracts, obtained from the experiments, are 
summarized in Table 3. 

Analysis of the obtained qualitative data confirmed 
the presence of flavonoids in all experimental samples of 

the oat and wheat bran extracts. The total phenolic content 
was determined using a spectrophotometric method at a 
wavelength of 760 nm and expressed as gallic acid 
equivalents. To ensure data reliability, each measurement 
was performed in triplicate. Quantitative calculations were 
based on a standard calibration curve, described by the 
following equation: y = 0.4130x + 0.0253. 

 
Table 3. Qualitative identification of flavonoids in aqueous and aqueous-ethanolic bran extracts 

Qualitative reaction Expected result Studied extract 
1-W 2-W 3-W 1-O 2-O 3-O 

with 10% iron(III) chloride solution brown color + ± + + + + 
with lead acetate precipitate + + + + + + 

with alkali yellow color + + + ± + + 

cyanidin reaction change from yellow to red 
color ± + + + ± + 

Note: 1-W is 40% aqueous-ethanolic extract of wheat bran; 2-W is aqueous extract of wheat bran; 3-W is 70% aqueous-
ethanolic extract of wheat bran; 1-O is 40% aqueous-ethanolic extract of oat bran; 2-O is aqueous extract of oat bran; 3-O is 
70% aqueous-ethanolic extract of oat bran; + is positive qualitative reaction and appearance of characteristic color; ± is weak 
color of qualitative reaction. 

 
The total flavonoid content in the bran extracts was 

determined using a modified spectrophotometric method 
at a wavelength of 510 nm, based on the formation of a 
complex between flavonoids and aluminum chloride. 
Quercetin was used as the reference standard. Measu-
rements were performed in triplicate for statistical 
validity. The flavonoid content was expressed as 

milligrams of quercetin equivalent per gram (mg/g) of 
extract. Quantification was based on a standard 
calibration curve for freshly prepared quercetin solutions, 
described by the following equation: y = 0.3142x + 
0.1925. 

The results for the total phenolic and flavonoid 
contents are presented in Table 4. 

 
Table 4. Total phenolic content expressed as gallic acid equivalent and total flavonoid content expressed  
as quercetin equivalent in aqueous and aqueous-ethanolic bran extracts 

Bran extracts Total phenolic content, mg/g 
x̅ ± Δx̅, n=3 

Total flavonoid content, mg/g 
x̅ ± Δx̅, n=3 

Oat 

aqueous 0.11 ± 0.01 0.98 ± 0.02 
20% aqueous-ethanolic 0.09 ± 0.004 0.66 ± 0.01 
40% aqueous-ethanolic 0.91 ± 0.002 0.53 ± 0.03 
70% aqueous-ethanolic 0.33 ± 0.001 0.79 ± 0.01 

Wheat 

aqueous 0.16 ± 0.01 0.47 ± 0.04 
20% aqueous-ethanolic 0.51 ± 0.003 1.97 ± 0.03 
40% aqueous-ethanolic 0.06 ± 0.001 0.53 ± 0.01 
70% aqueous-ethanolic 0.06 ± 0.002 0.79 ± 0.05 

 
Quantitative analysis further confirmed the presence 

of flavonoids in all tested bran extracts. The highest 
flavonoid content was recorded in the 20% aqueous-
ethanolic extract of wheat bran (1.97 ± 0.03 mg/g) and the 
aqueous extract of oat bran (0.98 ± 0.02 mg/g). 

For the detection and quantification of amino acids, 
aqueous and 70% aqueous-ethanolic extracts were selected. 
The subsequent analysis verified the presence of amino 
acids in the selected bran extracts. 

The amino acid content in the bran extracts, 
determined spectrophotometrically via the ninhydrin 

reaction and expressed as a percentage (X%) of alanine 
equivalent, was as follows: 1.48 ± 0.01% and 12.28 ± 
0.01% for the aqueous extracts of oat and wheat bran, 
respectively, and 3.51 ± 0.01% and 7.09 ± 0.02% for the 
70% aqueous-ethanolic extracts of oat and wheat bran, 
respectively. 

The antioxidant activity of the bran extracts was 
evaluated using rat liver hepatocytes under conditions of in 
vitro free radical oxidation initiation. Based on the results 
of the lipid peroxidation assays (Fig. 1), no clear correlation 
was observed between the ethanol concentration in the 
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extraction solvents and the antioxidant activity of the bran 
extracts. Compared to the control, MDA levels in the 
water-based and aqueous-ethanolic (40% and 70%) 

extracts were as follows: 116 ± 2.1%, 109.5 ± 7.8%, and 
124.9 ± 14.3% for oat bran, and 116.2 ± 7.5%, 128.4 ± 
9.4%, and 106 ± 5.4% for wheat bran, respectively. 

 
Table 5. Total amino acid content expressed as alanine equivalent in aqueous  
and aqueous-ethanolic bran extracts (n = 3) 

Extracts of oat  
and wheat bran 

Total amino acid content expressed as alanine equivalent, % 

Aqueous wheat Aqueous oat 70% aqueous-ethanolic 
wheat 

70% aqueous-ethanolic 
oat 

2.28 ± 0.01 1.48 ± 0.01 7.09 ± 0.02 3.51 ± 0.01 
 

 
Fig. 1. TBARS content in rat liver homogenate under the action of aqueous  

and aqueous-ethanolic bran extracts (**- р≤0.01; M ± SE; n = 5) 
 

The data presented in Fig. 2 demonstrate a clear, 
almost linear increase in the number of carbonyl groups 
relative to the control samples with increasing ethanol 
concentration in the extraction solvents. Specifically, the 

levels of carbonyl groups in the aqueous and aqueous-
ethanolic extracts of oat bran were 93.4 ± 1.8%, 105.3 ± 
5.6%, and 114.7 ± 8.6%, while for wheat bran they were 
79.8 ± 8.8%, 89.3 ± 19.1%, and 108.2 ± 4.0%, respectively. 

 

 
Fig. 2. Content of protein carbonyl groups in rat liver homogenate under the action  

of aqueous and aqueous-ethanolic bran extracts (M ± SE; n = 5) 



Study on Wheat and Oat Bran Extracts and their Antioxidant Properties...                     535 

 

As shown in Figs. 1 and 2, the tested bran extracts 
did not reduce malondialdehyde concentrations. Among 
the aqueous-ethanolic extracts, wheat bran demonstrated 
the highest effectiveness in modulating oxidative stress 
indicators. Although not statistically significant, the 
aqueous and 40% aqueous-ethanolic extracts of wheat bran 
showed the greatest reduction in protein oxidative 
modifications. 

In summary, the available data indicate that, at the 
non-enzymatic level, the extracts did not exert a statistically 
significant and interdependent effect on lipid peroxidation 
and protein oxidative modification processes in rat liver 
cells. These findings suggest that further investigation into 
the enzymatic mechanisms underlying these processes may 
be warranted. 

4. Conclusions 

According to the results of qualitative and 
quantitative analysis, the presence of biologically active 
substances (BAS), including phenolic compounds, 
flavonoids, and amino acids, was established in aqueous 
and aqueous-ethanolic extracts of bran obtained from the 
outer layers of oat and wheat grains. Using thin-layer 
chromatography (TLC), gallic acid, ferulic acid, and 
quercetin were identified in the samples, confirming the 
antioxidant potential of the studied raw materials. 

Despite this, the results of in vitro studies of 
antioxidant activity using a rat hepatocyte model under 
conditions of induced free radical oxidation revealed no 
statistically significant reduction in the levels of lipid 
peroxidation and oxidative protein modifications under the 
influence of bran extracts. Although increasing the ethanol 
concentration in the extractants did not demonstrate a 
reliable correlation with the degree of oxidative protein 
damage, graphical data indicated a tendency toward direct 
proportionality. Among the studied samples, wheat extracts 
exhibited higher antioxidant activity compared to oat 
extracts, which is likely due to a higher content of phenolic 
compounds, primarily ferulic acid, localized in the outer 
layers of the grain. 

In addition to their direct antioxidant potential, 
wheat bran also exerts an indirect influence on the body's 
antioxidant status by modulating the composition of the gut 
microbiota. It demonstrates prebiotic activity, promoting 
the growth of beneficial microorganisms capable of 
fermenting fiber and releasing phenolic metabolites from 
their bound forms. 

It was established that the concentration of the 
identified BAS is not the sole factor determining the 
antioxidant efficacy of bran extracts. Therefore, further 
investigation into the mechanisms of antioxidant action at 
the level of enzymatic cell defense, as well as an expansion 

of the range of identified BAS, is warranted. Given the 
presence of valuable biologically active substances, oat and 
wheat bran possess significant potential for use in 
functional foods, cosmetic products, and dietary 
supplements. Their inclusion in the diet may serve as an 
effective approach to enhancing the body's endogenous 
antioxidant defense, opening up prospects for the 
prevention of oxidative stress-related pathologies and 
substantiating the relevance of continued research in this 
area. 
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ДОСЛІДЖЕННЯ ЕКСТРАКТІВ ПШЕНИЧНИХ  

І ВІВСЯНИХ ВИСІВОК І ЇХНІХ 
АНТИОКСИДАНТНИХ ВЛАСТИВОСТЕЙ 

 
Анотація. У статті наведено результати дослід-

ження водних і водно-етанольних екстрактів, отриманих з 
клітинної стінки вівсяних і пшеничних висівок, на наявність у 
них фенольних сполук, флавоноїдів і амінокислот. Загальний 
вміст фенолів оцінювали спектрофотометрично за методом 
Фоліна-Чокальтеу, а загальний вміст флавоноїдів визначали 
колориметричним аналізом з хлоридом алюмінію. У зразках 
методом тонкошарової хроматографії ідентифіковано 
галову кислоту, ферулову кислоту та кверцетин. Антиокси-
дантну активність екстрактів оцінювали з використанням 
гепатоцитів печінки щурів в умовах вільнорадикального 
окислення in vitro. Результати показали, що водно-етанольні 
екстракти пшеничних і вівсяних висівок істотно не знижують 
перекисне окислення ліпідів та окисну модифікацію протеїнів. 
Однак екстракти пшеничних висівок показали вищу анти-
оксидантну активність, ніж екстракти вівсяних висівок. 

 
Ключові слова: висівкові екстракти, біологічно 

активні сполуки, біологічна активність, антиоксидантна 
активність, окисна модифікація протеїнів, тонкошарова 
хроматографія, малоновий діальдегід.  


