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Table 1. Enzymatic hydrolysis treatments of sweet almond protein from Design Expert software
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DH (%) = Protein (TCA+Supernatant)/ Protein
(almond hydrolysate suspension) % 100
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Figure 1- The effect of hydrolysis time, enzyme concentration and ultrasound application time on the
degree of hydrolysis of sweet almond hydrolyzed protein with alcalase enzyme
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Figure 2- Effect of hydrolysis time, enzyme concentration and ultrasound application time on DPPH
radical scavenging activity of hydrolyzed sweet almond protein with alcalase enzyme
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Figure 3- The effect of hydrolysis time, enzyme concentration and ultrasound application time on iron ion
chelating activity of hydrolyzed sweet almond protein with alcalase enzyme
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Sweet almonds are a good source of high quality proteins and the amount of
protein in almonds is reported to be 16-22% based on dry weight (Sat, 1993).
Almond proteins have high digestibility and albumin and globulin constitute
88-99% of its main proteins (Song et al., 2002). In this research, optimization
of sweet almond protein enzymatic hydrolysis process was done using
alcalase enzyme and ultrasound pretreatment. The investigated variables
were hydrolysis time, enzyme concentration and ultrasound application time,
and the investigated responses were hydrolysis degree, total antioxidant
capacity and iron ion chelating activity. Then the effect of enzyme
concentration on iron ion reduction activity and antioxidant capacity of the
whole optimal treatment was evaluated. Next, a comparison of functional
properties (solubility, foaming properties and emulsifying properties) of
optimal hydrolyzed treatment with non-hydrolyzed protein was done at
different pH. The results showed the highest amount of antioxidant activity
(DPPH radical inhibition activity (62.97%), iron ion chelation (72.85%) and
appropriate hydrolysis degree (31.38%) with the use of alcalase enzyme
under conditions of application of ultrasound waves. (400 W) 3.59 minutes,
the hydrolysis time was 171.50 minutes and the enzyme concentration was
1.95%.The antioxidant activity of the hydrolyzed protein was dependent on
the concentration and the hydrolysis significantly increased the functional
properties of the sweet almond protein. According to the results obtained in
this research, the hydrolyzed protein product can be used in the food industry
as a natural preservative and nutrient composition and in pharmaceutical
products to increase functional properties and improve nutritional properties.
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