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Table 1- Chemical composition of mushroom powder

Chemical Composition Amount
Protein (Nx 6.25) 26.6 £0.17
Fat 3.8+0.15
Moisture 6.02 +=0.52
Ash 7.66 £0.12
Carbohydrate (by Difference) 55.92 +£0.15
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Figure 1- DPPH radical scavenging activity of hydrolyzed samples without pretreatment (NO_P), hydrolyzed with

120W microwave pretreatment, hydrolyzed with 160W ultrasound pretreatment, under the influence of enzymes type
(alcalase (ALC), pancreatin (PAN), trypsin (TRP), pepsin (PEP)) under optimal enzymatic hydrolysis conditions.
All data are mean+ SD of three replications
Similar letters in columns indicate the absence of statistically significant differences between treatments (p<0.05).
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Figure 2- The total antioxidant capacity of hydrolyzed protein samples without pretreatment (NO_P), hydrolyzed

protein with 120W microwave pretreatment and hydrolyzed protein with 160W ultrasound pretreatment, under the
influence of the type of enzyme (alcalase (ALC), pancreatin (PAN), trypsin (TRP), pepsin (PEP)) under optimal
enzymatic hydrolysis conditions
All data are meanz SD of three replications
Similar letters in columns indicate the absence of statistically significant differences between treatments (p<0.05)
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Figure 3- Fe* " reducing power of hydrolyzed protein samples without pretreatment (NO_P), hydrolyzed protein with

W120 microwave pretreatment and hydrolyzed protein with 160W ultrasound pretreatment, under the influence of
enzyme type (alcalase (ALC), pancreatin (PAN), trypsin (TRP), pepsin (PEP)) in optimal conditions of enzymatic
hydrolysis
All data are mean+ SD of three replications
Similar letters in columns indicate the absence of statistically significant differences between treatments (p<0.05)
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Figure 4- Iron ion chelating activity of hydrolyzed protein samples without pretreatment (NO_P), hydrolyzed protein

with W120 microwave pretreatment and hydrolyzed protein with 160W ultrasound pretreatment, under the influence
of enzyme type (alcalase (ALC), pancreatin (PAN), trypsin (TRP), pepsin (PEP)) in optimal conditions of enzymatic
hydrolysis
All data are meanz SD of three replications
Similar letters in columns indicate the absence of statistically significant differences between treatments (p<0.05)
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Abstract

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.

Materials and Methods: In this research the effects of four enzymes, alcalase, trypsin,
pepsin, and pancreatin, without pretreatment and with microwave and ultrasound pretreatment
under optimal hydrolysis conditions on the antioxidant capacity of edible mushroom
hydrolyzed protein were compared. The hydrolysis process to reach the maximum antioxidant
activity with a ratio of enzyme to substrate of 1% and at the optimum temperature of each
enzyme with and without microwave and ultrasound pretreatment and ultrasound pretreatment
with 160W power, then hydrolysis with enzyme was was carried out for 60 minutes and for
samples without pretreatment, hydrolysis time was 120 minutes for each enzyme.

Results: The results showed that the highest amount of total antioxidant capacity was 1.64
with hydrolysis by pepsin enzyme, the highest reducing power of iron ion was 2.80 with
hydrolysis by alcalase enzyme. The highest iron ion chelation power of 65.08% was achieved
with hydrolysis by trypsin enzyme and the highest DPPH free radical inhibition activity of
80.57% with hydrolysis by pepsin enzyme, all in the samples pre-treated with 160W
ultrasound in the hydrolysis time of 60 minutes. Ultrasound pretreatment and then microwave
pretreatment showed high efficiency in improving the antioxidant properties of hydrolyzed
samples compared to samples without pretreatment in shorter hydrolysis time.

Conclusion: The results indicated that in order to create the desired antioxidant properties in
the hydrolyzed protein obtained from edible mushrooms, a special combination of
hydrolyzing enzyme and pretreatment should be used, and ultrasound pretreatment is more
effective than microwave in this field. Hydrolyzed proteins produced from edible mushrooms
with different combinations of enzymes and pretreatments showed good antioxidant
properties and therefore can be used as a functional component in food formulations.

Keywords: Antioxidant Properties, Edible Mushroom, Enzymatic Hydrolysis, Microwave and
Ultrasound Pretreatment.
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