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Article Info ABSTRACT
Article type: Background and objectives: The use of synthetic antioxidants in
Research Full Paper the food industry is subject to strict laws due to the potential

negative effects of these compounds on human health. As a result,
replacing synthetic chemical antioxidants with various natural
antioxidant compounds has become an important field of study.
Numerous researches have shown that the addition of hydrolyzed
proteins or peptides with antioxidant properties can effectively

Article history: prevent the oxidation of fats during transportation and storage,
Received: 2024-10-14 which preserves the taste and quality of nutrition. Due to the fact
Revised: 2024-12-24 that different enzymes have different effects on the same substrate
Accepted: 2025-01-11 and due to the fact that it has been claimed that the combination of

enzymes improves the bioactivity characteristics of the product, the
aim of this research was to compare the effect of simple enzymatic
hydrolysis versus sequential hydrolysis on the antioxidant properties
of hydrolyzed pumpkin seed protein.

Keywords: Materials and Methods: Pumpkin seed protein was first extracted
Simple hydrolysis and then hydrolyzed by two enzymes, trypsin and pepsin, in a
Sequential hydrolysis simple and sequential hydrolysis condition. At first, in order to
Pumpkin seed protein achieve the appropriate time of simple hydrolysis, the two
Protein hydrolysate ti d d telv in th diti f

Trypsin and Pepsin mentioned enzymes were used separately in the condition of an
enzymes enzyme-to-substrate ratio of 2%, optimum temperature (37°C), and

optimum pH for each enzyme and during the times of 30, 60, 90,
120, 150, 180, and 210 minutes. In the next step, using the optimal
time of 180 minutes, four sequential hydrolysis treatments were
performed.

Results: The results of the first step showed that the hydrolysates
produced in 180 minutes have a high antioxidant capacity based on
DPPH free radical scavenging activity, iron ion reduction power,
total antioxidant capacity, and iron ion chelating activity. In the next
step, using optimal time 180 minutes, four sequential hydrolysis
condition were used as follows: 90 minutes of hydrolysis with
trypsin and then 90 minutes with pepsin enzyme (treatment 1), 90
minutes of hydrolysis with pepsin and then 90 minutes with trypsin
enzyme (treatment 2), 120 minutes of hydrolysis with trypsin and
then 60 minutes with pepsin enzyme (treatment 3), 120 minutes of
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hydrolysis with pepsin and then 60 minutes with trypsin enzyme
(treatment 4) and were compared with two simple hydrolysis
treatments including: 180 minutes of hydrolysis with Trypsin
(treatment 5) and 180 minutes of treatment with pepsin (treatment 6)
in terms of the four above mentioned antioxidant tests. The results
showed that the sample under sequential hydrolysis treatments
showed higher antioxidant capacity compared to simple hydrolysis.

Conclusion: Due to the difference in the composition and sequence
and different size as a result of the different degree of hydrolysis of
the peptides, the sample resulting from the sequential hydrolysis of
the two enzymes showed higher antioxidant activity.
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MBS P e g e 433 VY0 Doty o 5 5T L s 3
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Hydrolysis with trypsin for 180 min (simple hydrolysis)
(o3bo 5l 55m) adds VAY Doy gy i 531 L 550 T6
Hydrolysis with pepsin for 180 min (simple hydrolysis)
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Table 1- chemical composition of defatted pumpkin seed meal and pumpkin seed protein isolate
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