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Introduction

Free radicals originate from oxidation reactions decrease food quality and also promote incidence of various diseases
such as cancer. In this regard, the use of natural compounds with antioxidant properties, such as bioactive peptides, is of
interest to many researchers. Food-derived bioactive peptides, can play an important role in the oxidative systems.
Ultrasound, as a cheap and green technology, is widely used to extract proteins and antioxidant compounds. Ultrasound
pretreatment before enzymatic hydrolysis can open the protein structure and increase the intensity of proteolysis by
increasing the exposure of peptide bonds prone to enzymatic hydrolysis; which increases the production efficiency of
bioactive peptides. Ultrasound treatment changes the three-dimensional structure of proteins. Therefore, a combination
of pretreatment with ultrasound and sequential enzymatic hydrolysis can be a promising way to modify the function of
proteins.

Materials and Methods

In this research the effect of hydrolysis time and ultrasonic pretreatment on enzymatic hydrolysis of edible mushroom
protein by pancreatic enzyme to produce peptides with high antioxidant capacity was evaluated. First edible mushroom
was turned into powder and then, in order to optimize the production of hydrolyzed proteins with maximum antioxidant
activity, the hydrolysis was performed 30, 60, 90, 120, 150, 180 and 210 minutes with a ratio of enzyme to substrate of
1% (based on the result of previous research) and at 40°C in four conditions (1- without ultrasound pre-treatment, 2- with
ultrasound pre-treatment with 40% power, 3- with ultrasound pre-treatment with 70% power and 4- with ultrasound pre-
treatment with 100% power) by ultrasound probe in 5 minutes before adding the enzyme. In the next step, the antioxidant
capacity of hydrolyzed proteins was measured at different times by DPPH free radical scavenging activity, iron ion
reduction power, iron ion chelation and total antioxidant capacity.

Results

The results showed that the highest DPPH free radical scavenging activity in untreated and treated samples with 40,
70 and 100% ultrasound power were 69.1, 77.45, 79.07 and 80.27, respectively. In most of the hydrolysis times, DPPH
free radical scavenging activity in ultrasound treatment with 100% power was higher than the samples treated with 40
and 70% power. The highest total antioxidant capacity in untreated and treated samples with 40, 70 and 100% ultrasound
power were 0.871, 1.025, 1.05 and 1.2 (absorption at 695 nm), respectively. In most of the hydrolysis times, the total
antioxidant capacity in the samples treated with ultrasound with 100% power was higher than the samples treated with

©2023 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
International License (CC BY 4.0), which permits use, sharing, adaptation, distribution and reproduction in
ET any medium or format, as long as you give appropriate credit to the original author(s) and the source.
https://doi.org/10.22067/ifstrj.2023.78786.1203



mailto:sadeghiaz@gau.ac.ir
https://doi.org/10.22067/ifstrj.2023.78786.1203
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/ifstrj.2023.78786.1203
https://orcid.org/0000-0002-8694-5587
https://orcid.org/0000-0002-7461-1440
https://ifstrj.um.ac.ir/

VFoY (60— 53T b olouds I wlex ()l ] (2188 pobeo g pole linpgy & pii £

40 and 70% power. The results showed that the highest reducing power of Fe®* in untreated and treated samples with 40,
70 and 100% ultrasound power were 2.03, 2.40, 2.44 and 2.51(absorption at 700 nm), respectively. The highest iron ion
chelation power in untreated and treated samples with 40, 70 and 100% ultrasound power were 25.22, 30.40, 26.52 and
41.10%, respectively. By increasing the ultrasound power in most of the hydrolysis times, the chelating power of iron
ions in the ultrasound treatment with 100% power was higher than the samples pretreated with 40 and 70% power. The
results showed that samples pretreated with 100% power ultrasound have the highest antioxidant properties compared to
samples without pretreatment and pretreated with 40% and 70% ultrasound power. Based on the results, using ultrasound
treatment with 100% power and during hydrolysis time of 60 minutes, a product with high antioxidant capacity was
obtained and selected as a suitable treatment.

Conclusion

The ultrasonic mechanism is attributed to its thermal effects, cavitation and mechanical efficiency, so that it can
increase the mass transfer and increase the contact between the substrate and the enzyme or change the spatial structure
of the substrate. The results showed that samples pretreated with ultrasound with 100% power have the highest antioxidant
properties compared to samples without pretreatment and pretreated with 40 and 70% power. Therefore, the use of high-
power ultrasonic pretreatment shortens the hydrolysis time to achieve peptides with higher antioxidant capacity and thus
increases the efficiency of enzymatic hydrolysis.
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3- butylated hydroxyanisole

4- butylatedhydroxytoluene

5- propyl gallate

6- Tertiary butylhydroquinone
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Fig. 1. DPPH radical scavenging activity of hydrolyzed protein samples without ultrasound pretreatment (1a), hydrolyzed

protein with 40% ultrasound treatment (1b), hydrolyzed protein with 70% ultrasound treatment (1c) and protein hydrolyzed
by ultrasound treatment with 100% power (1d) at different hydrolysis times
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Fig. 2. Total antioxidant capacity in hydrolyzed protein samples without ultrasound pretreatment (1a), protein hydrolyzed

with ultrasound treatment with 40% power (1b), protein hydrolyzed with ultrasound treatment with 70% power (1¢) and
protein hydrolyzed by ultrasound treatment with 100% power (1d) at different hydrolysis times
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Fig. 3. The reducing power of iron ion in hydrolyzed protein samples without ultrasound pretreatment (1a), protein

hydrolyzed with ultrasound treatment with 40% power (1b), protein hydrolyzed with ultrasound treatment with 70% power
(1c) and Protein hydrolyzed by ultrasound treatment with 100% power (1d) at different hydrolysis times
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Fig. 4. Iron ion chelating power in hydrolyzed protein samples without ultrasound pretreatment (1a), protein hydrolyzed

with ultrasound treatment with 40% power (1b), protein hydrolyzed with ultrasound treatment with 70% power (1¢) and
protein hydrolyzed by ultrasound treatment with 100% power (1d) at different hydrolysis times
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