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Abstract

In this research, the effect of ultrasound pretreatment at fo6 and 4.7/ intensities was

investigated on the antioxidant properties (DPPH radical scavenging activity and total

antioxidant capacity) of hydrolyzed gluten using trypsin enzyme at time intervals of v.-\A-

minutes. In the next step, the effect of different concentrations (Y--A- mg/ml) of the optimal
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treatment on antioxidant properties (DPPH radical scavenging activity, total antioxidant
capacity and Fe chelating activity) was investigated and compared with the antioxidant
activity of vitamin C as a synthetic antioxidant. The results showed that ultrasound

pretreatment with fo7. intensity significantly increased the antioxidant properties (DPPH

radical scavenging activity and total antioxidant capacity) of hydrolyzed gluten at all
hydrolysis times. On the other hand, the higher intensity of ultrasound had a negative effect
on the antioxidant properties of the hydrolyzed samples. Finally, the sample with ultrasound

pretreatment of fo/ intensity and hydrolysis time of Vo- minutes, which had the highest

DPPH radical scavenging activity and total antioxidant capacity, was selected as the optimal
treatment. Evaluation the effect of concentration on antioxidant properties showed that the

highest Fe chelating activity (4.1 %) and DPPH radical scavenging activity (fa.v# %) at a

concentration of £+ (mg/ml) and the highest total antioxidant capacity -.aYYV, absorption at £

nm) was obtained at a concentration of v- (mg/ml). As a result, hydrolyzed gluten can be

used in food formulations to produce functional foods, and it can also be used as a bioactive

compound in the pharmaceutical industry.

Key words: Antioxidant, Ultrasound, Hydrolyzed Protein, Trypsin, Gluten.
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Introduction

Reactive oxygen species can cause biochemical and physiological damages, which result in
dangerous diseases such as cancer and cardiovascular diseases ()). Antioxidant compounds
can neutralize oxidative reactions and delay the occurrence of lipid oxidation by reducing the
concentration of free radicals (V). Synthetic antioxidant compounds such as BHA, BHT, PG
and TBHQ are effective and inexpensive, but their pathogenic potential has led to concerns
among researchers (V). Therefore, in recent years, the identification of natural antioxidant
compounds has gained a special place among researchers. Among natural compounds with
antioxidant properties, bioactive peptides contain Y-Y+ amino acids and a molecular weight of
less than 1+« + daltons and are released by enzymatic hydrolysis or microbial fermentation of
the primary protein (£). Wheat gluten is a storage protein, and due to its insolubility in water,
it can be easily separated from other wheat components in an almost pure form, making it a
suitable option for producing hydrolyzed protein. The effectiveness of the enzymatic
hydrolysis process has been proven in many studies; however, the application of
pretreatments that lead to better enzyme performance and the production of hydrolyzed
protein with higher antioxidant properties has a special place. Ultrasound as a non-thermal
technology has been widely used in the food industry, especially for the extraction of
bioactive compounds (°), enzymatic hydrolysis (1) and emulsification (V). So, the aim of this
study was to investigate the effect of ultrasound pretreatment at different intensities (%+ and
£€09%) on the antioxidant properties (DPPH radical scavenging and total antioxidant) of
hydrolyzed gluten protein using trypsin enzyme in the time interval of ¥+-)A+ minutes. In the
next step, the effect of different concentrations (Y+-A+ mg/ml) on the antioxidant properties
(DPPH radical scavenging, total antioxidant and iron ion chelation) of the optimized
hydrolyzed protein was investigated.

Materials and methods
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Gluten with AY% protein was purchased from Cigek Sunbele Company, and other chemicals
were purchased from Merck and Sigma. In this research, the effect of ultrasound pretreatment
at £€2% and +% intensities on the antioxidant properties (DPPH radical scavenging activity
(M) and total antioxidant capacity (%) of hydrolyzed gluten using trypsin enzyme was
investigated at time intervals of Y+-YA+ minutes. For ultrasound pretreatments, a % gluten
solution was prepared in phosphate buffer (+.Y M, pH = V). The resulting solution was
dissolved at £¢°C for Y¢ hours. An ultrasound probe with a fixed frequency of ¥+ KHz and a
time of © minutes at intensities of ¢© and +% was used for ultrasound application. An ice
bath was used to prevent temperature increase during ultrasound application. For enzymatic
hydrolysis, a ©% gluten solution was prepared in phosphate buffer (+.Y M, pH = V). The
resulting solution was dissolved at ¢°C for Y¢ hours. An ultrasound probe with a fixed
frequency of ¥+ KHz and a time of © minutes at intensities of 1© and £°% was used for
ultrasound application. An ice bath was used to prevent temperature increase during
ultrasound application () +).

In the next step, the effect of different concentrations (Y +-A+ mg/ml) of the optimal treatment
on antioxidant properties (DPPH radical scavenging activity, total antioxidant capacity and
Fe chelating activity (1)) was investigated and compared with the antioxidant activity of
vitamin C as a synthetic antioxidant.

Results and discussion

The results showed that ultrasound pretreatment with £°% intensity significantly increased
the antioxidant properties (DPPH radical scavenging activity and total antioxidant capacity)
of hydrolyzed gluten at all hydrolysis times. The improvement of antioxidant activity using
ultrasound pretreatment with £2% power can be due to the cavitation phenomenon, which
significantly reduces the size of the protein and changes its structure, and by increasing the

contact surface of hydrophobic groups, increases the reaction of free radicals with the



produced bioactive peptides (1 Y). On the other hand, the higher intensity of ultrasound had a
negative effect on the antioxidant properties of the hydrolyzed samples. The negative effect
of 4+% ultrasound power may be due to changes in protein structure and the burial of
hydrophobic groups of the protein from the surface into the molecule, which reduces the
interaction between the protease used and the hydrophobic groups, resulting in a decrease in
antioxidant activity (1Y¥). Finally, the sample with ultrasound pretreatment at £°% intensity
and a hydrolysis time of )°+ minutes, which exhibited the highest antioxidant capacity, was
selected as the optimal treatment. Evaluation of the effect of concentration on antioxidant
properties showed that the highest Fe chelating activity (1%.7 %) and DPPH radical
scavenging activity (£3.Y1 %) at a concentration of 1+ (mg/ml), and the highest total
antioxidant capacity .YV, (absorption at 19© nm), was obtained at a concentration of V-
(mg/ml). In general, the antioxidant properties of peptides obtained from enzymatic
hydrolysis depend on various factors, including the type of pretreatment, hydrolysis
conditions (type of protease, hydrolysis time, and enzyme percentage), amino acid
composition of the initial protein, and the peptides produced () ¢).

Conclusion

According to the results of this study, ultrasound pretreatment with an intensity of £°% is a
suitable solution for increasing the antioxidant properties of gluten hydrolysates, and the
resulting hydrolysates have the potential to be used in food formulations for the production of
functional products due to their high antioxidant properties. Also, hydrolyzed gluten can
serve as a bioactive compound in the pharmaceutical industry.
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