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Fig. 1. Evaluation of enzymatic hydrolysis progress in samples treated with chymotrypsin a), pepsin b), combination
of two enzymes c) and comparison of performance of three chymotrypsin, pepsin and combination of two enzymes

d). The figures presented in figures A, B and C are compared with the enzyme-free control samples (red diagrams).
Different letters indicate significant difference (P <0.05) during different hydrolysis times.
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Fig. 1. Evaluation of enzymatic hydrolysis progress in samples treated with chymotrypsin a), pepsin b), combination
of two enzymes c) and comparison of performance of three chymotrypsin, pepsin and combination of two enzymes

d). The figures presented in figures A, B and C are compared with the enzyme-free control samples (red diagrams).
Different letters indicate significant difference (P <0.05) during different hydrolysis times.
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Fig. 2. Comparison of the rate of enzymatic hydrolysis by chymotrypsin a), pepsin b) and the combination of pepsin
and chymotrypsin c¢) and production of peptides with DPPH radical scavenging activity. The numbers are an average

of three replications and dissimilar letters indicate significant differences (p<0.05) between the antioxidant activity of
the sample during hydrolysis.
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Fig. 3. Simultaneous study of the progress of enzymatic hydrolysis by the enzymes chymotrypsin a), pepsin b) and

the combination of pepsin and chymotrypsin c) and the production of peptides with ABTS radical scavenging
activity. The numbers are an average of three replications and dissimilar letters indicate significant differences (P

<0.05) between the antioxidant activity of the sample during hydrolysis.
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Fig. 3. Simultaneous study of the progress of enzymatic hydrolysis by the enzymes chymotrypsin a), pepsin b) and
the combination of pepsin and chymotrypsin c¢) and the production of peptides with ABTS radical scavenging

activity. The numbers are an average of three replications and dissimilar letters indicate significant differences
(p <0.05) between the antioxidant activity of the sample during hydrolysis.
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Abstract

Conditions of enzymatic hydrolysis including time, enzyme types, and degree of hydrolysis are impressive
on biological activities of the protein hydrolysate. The aim of the present research was to consider the effect
of pepsin, chymotrypsin and combination of two enzymes in E/S ratio of 1/10, at 37 °C for 5 hrs, also the
time and degree of hydrolysis on the production of antioxidant peptides from Spirulina platensis protein.
Protein was extracted through sonication treatment with the power of 200 W, frequency of 20 KHz and for
5 min. The progress of enzymatic hydrolysis and antioxidant activity were considered through the time of
hydrolysis by respectively, O-phethaldialdehyde (OPA) and DPPH and ABTS radicals scavenging assays.
The content of free amino groups reached from 3.272 to respectively, 3.653, 4.552, 3.713 uM Leu/mg
protein for samples hydrolyzed by pepsin, chymotrypsin, and combined enzymes. Antioxidant activity
increased by the progress of hydrolysis and finally DPPH and ABTS radicals scavenging activity increased
to 23 and 110 uM Trolox/mg protein after 150 min hydrolysis by pepsin, and to 18 and 159 uM Trolox/mg
protein after 120 min hydrolysis by chymotrypsin. Hydrolysis by combined enzymes increased DPPH and
ABTS radicals scavenging activities to respectively, 25 uM Trolox/mg protein after 90 min and 230 uM
Troloxe /mg protein after 210 min. Altogether, our results confirmed the production of antioxidant peptides
through pepsin and chymotrypsin hydrolysis of. Also, our results showed that chymotrypsin was more
effective compared to pepsin and a combination of two enzymes was more effective for producing
antioxidant peptides from Spirulina platensis.
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