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Table 2: Levels of independent variables used to

optimize the antioxidant activities of pumpkin
seed protein
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Table 3: Chemical compounds present in whole grain, defatted flour and pumpkin seed protein concentrate

moisture ash fat protein sample
8.46% 6.9% 31.57% 33.92% whole grain
7.65% 4.65% 5.12% 59.5% defatted flour
5.45% 1.45% 2.29% 65.62% pumpkin seed protein

concentrate
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Table 1: random treatments and antioxidant activity of hydrolyzed pumpkin seed protein with using
microwave pretreatment

Total Oxidant DPPH% Chilating Activity% E/S time treatment
%

0.835 45.2 83.3 15 20 1
0.87 49.5 89 0.8 45 2
0.825 44.1 83.5 2.2 45 3
0.825 47.3 86.9 0.5 105 4
0.955 515 90.3 15 105 5
0.975 50.4 91.1 15 105 6

1 52.6 90.2 15 105 7
0.835 48.6 87.4 25 105 8
0.81 45 83.5 0.8 165 9
0.895 48 85.5 2.2 165 10
0.825 43.6 83.2 15 190 11
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90.53+1.87AB-3.60A%-1.65B°

Table 4: Effect of time and E/S ratio on iron ion chelating activity

df Pyale Regression coefficient

5 0.0020 90.53 model

1 0.2177 -0.4552 A

1 0.3290 -0.3491 B

1 0.0093 1.87 AB

1 0.0002 -3.60 A?

1 0.0078 -1.65 B?
0.7161 Pred-R?
0.9132 adj-R?

3 0.1698 Lack of fit
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Figure 1: Investigating the effect of hydrolysis time
and E/S ratio on iron chelating activity by using
microwave pretreatment
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Table 5: Effect of time and E/S ratio on DPPH radical scavenging activity

df Pvalue Regression coefficient

5 0.0042 51.50 model

1 0.3773 -0.3578 A

1 0.8568 -0.0702 B

1 0.0101 2.10 AB

1 0.0006 -3.43 A?

1 0.0131 -1.66 B?
0.7096 Pred-R?
0.8828 adj-R?

3 0.5843 Lack of fit
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Figure 2: The effect of hydrolysis time afid“4€&/son
DPPH radical scavenging activity by using
microwave pretreatment

Table 6: Effect of hydrolysis time and E/S ratio on total antioxidant activity (absorbance at 695 nm)

df Pvalge Regression coefficient

5 0.0018 0.9767 model

1 0.9441 -0.0005 A

1 0.3795 0.0068 B

1 0.0221 0.0325 AB

1 0.0004 -0.0683 A?

1 0.0004 -0.0683 B?
0.8079 Pred-R?
0.9166 adj-R?

3 0.6625 Lack of fit
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ABSTRACT

ARTICLE INFO

The seeds of Cucurbitaceae plants (pumpkin, melon, etc.) are one of the rich
sources of protein. Proteins are one of the most important nutritional sources for
humans. Enzymatic hydrolysis of pumpkin seed protein by using microwave
pretreatment leads to the production of hydrolyzates with bioactive properties,
including antioxidant activity. The use of microwave pretreatment causes changes
in the 3D structure of proteins, It opens the 3-dimensional structure of the protein
and accelerates the access of the enzyme to the peptide bonds. Therefore, the use
of microwave pretreatment is a suitable method to save time and enzyme
concentration which are used in enzymatic hydrolysis. In this study, The solution
of pumpkin seed protein concentrate was exposed to microwave energy with a
power of 450-900 W for 30-90 seconds and it was used as a substrate solution in
enzymatic hydrolysis experiments. Enzymatic hydrolysis by pancreatin, with the
concentration of 0.5 to 2.5% compared to the protein substrate, was performed in
the time from 20 to 190 minutes, at the optimum temperature and pH of
pancreatin, in order to produce hydrolysates with antioxidant potential.
Antioxidant power was measured by using DPPH radical scavenging activity
methods, total antioxidant activity (Absorbance at 695 nm) and iron chelating
activity. The highest amount of antioxidant activity by using microwave
pretreatment was in 105 minutes and the ratio of 1.5% E/S and the optimal
conditions that provided by the software to achieve the maximum iron chelating
activity (95.5%), DPPH radical scavenging activity (51.5%) and total antioxidant
(Absorbance at 695 nm) (0.976), was in 102 minutes and the ratio of 1.5% E/S of
which 89.5% corresponded with the obtained results.
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