Using microwave pretreatment in the enzymatic hydrolysis of
pumpkin seed protein (Cucurbita maxima L.) by alcalase and

investigating its antioxidant properties

Introduction

Seeds and nuts have received increasing attention due to their nutritional value and the

high therapeutic properties of their bioactive compounds. Most of the seeds are used as

nuts, and some of them are considered agricultural waste. Pumpkit&eeds have a high

isoleucine, leucine, threonine and methionine. Pro

peptides and amino acids that can show antioxi icrobial, anticancer,

his type of hydrolysis is preferred
A
s obtdined from pumpkin seed protein

hydrolysis and impteve the speed of the reaction. The purpose of this research is to
investigate the antioXidant activity of pumpkin seed protein hydrolysates (Cucurbita
maxima L.) by the alcalase enzyme in two conditions: without pretreatment and using

microwave pretreatment.
Material and methods

In this study, Pumpkin fruit (Cucurbita maxima L.) was purchased from the local market
of Astane Ashrafieh in Gilan province, and after separating the seeds manually, they were

dried in an oven at 50°C for 72 hours. After the production of protein concentrate from



pumpkin seeds, the chemical properties of the concentrate, such as the amount of fat,
protein, ash and moisture, were measured. The isolated pumpkin seed solution was
exposed to microwave energy with a power of 450-900 watts for 30-90 seconds and was
used as a substrate solution in enzymatic hydrolysis experiments. It should be noted that
after measuring the total antioxidant power for different powers and times of microwave
pretreatment, the power of 600 watts was selected for 30 seconds and applied before
enzymatic hydrolysis. Enzymatic hydrolysis was done by the alcalase enzyme with a

concentration of 0.5 to 2.5% compared to the protein substrate durifig a time period of

20 to 190 minutes, and the optimum temperature and pH of alcalase were
order to produce hydrolysates with antioxidant activity. Antioxidant po
by using DPPH free radical inhibition, total antioxideh activity on chelation

activity methods.

Result and discussion

Bioactive peptides produced by the!t‘zmatl sis of proteins have significant
antioxidant properties. Pumpkin seeds can S ‘ich source of nutrients and

bioactive compounds in various food industri e féstlltsghowed that the maximum

amount of antioxidant activi 1 ent was achieved in 165 minutes with
a 2.2% ratio of E/SAby usin al scavenging activity (40.5%), total
antioxidant p&& 0.7 chelation activity (96.2%) methods. By using

radical scave

(93%). Therefore,

0), total antioxidant power (0.711), and iron chelation activity
can be concluded that using enzymatic hydrolysis by microwave
pre-treatment, in addition to achieving hydrolysates with proper antioxidant activity, is a
suitable method tefSave time and reduce enzyme concentrations used in enzymatic

hydrolysis.

Keywords: Antioxidant activity, Microwave pretreatment, Protein hydrolysates,

Pumpkin seeds.
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Table 1: Levels of independent variables used to optimi tioxi ‘tivities of pumpkin seed protein
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Table 2: Chemical compounds present in whole grain, defatted flour and pumpkin protein concentrate
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df Pvatue Regression coefficient

P BP P BP P BP
5 5 0/0006 0/0010 92/00 88/50 model
1 1 0/2741 0/0004 0/4741 4134 A
1 1 0/0003 0/0005 3/40 4/00 B
1 1 0/2416 0/1769 0/7250 1/13 AB
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Figure 1- Effect of time and E/S on chelation activity without pretreatment (a) and Effect of time and E/S on
chelation activity with pretreatment (b)
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Table 6: Effect of time and E/S ratio on DPPH free radical inhibition
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df Pvatue Regression coefficient

P BP P BP P BP
5 5 <0/0001 0/0006 51/27 32/50 model
1 1 <0/0001 0/0007 3/85 3/62 A
1 1 <0/0001 0/0002 4/63 4/86 B
1 1 0/0011 0/0116 2/25 2/70 AB
1 1 <0/0001 0/0233 -10/12 -1/89 A2
1 1 <0/0001 0/0790 -11/42 -1/29 A\ B?
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