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Table 1. Effect of enzyme hydrolysis type and time of protein hydrolyzed on protein content and degree of

hydrolysis
Enzyme
Type Time (min) Protein content (%) Degree of hydrolysis
(%)
10 72.96+0.78°¢ 20.99+1.04¢
Alcalase
20 85.75+0.82¢ 27.26+1.06°
30 96.03+ 0.55° 36.45+1.112
10 70.74+0.49° 14.35+1.39¢
Flavourzyme
20 81.46+1.05¢ 19.87+1.55¢
30 89.73+0.65" 26.25+1.19°

Averages with the different letters (in same columns) indicate that there is significant difference at the P< 0.05.
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Table 2: Effect of enzyme hydrolysis type (at 30 min) of protein hydrolyzed on amino acid composition

Amino acid (g 100 g!) Alcalase Flavourzyme FAO/ WHO, 1990
Threonine? 4.28 4.7 34
Valine* 4.54 4.15 35
Methionine? 2.78 2.67
Isoleucine * 7.45 6.49 2.8
Leucine? 7.11 6.75 6.6
Phenyl alanine® 3.59 3.21 6.3
Histidine ® 5.59 5.55 1.9
Lysine? 4.25 4.11 5.8
Arginine® 7.75 8.11
Glycine 5.11 6.35
Aspartic acid 8.95 9.11
Glutamic acid 11.99 12.25
Serine 4.11 4.75
Alanine 6.99 6.68
Tyrosine 3.40 3.59 1.1
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Cystein 0.95
Prolin 2.50
Total amino acid 91.34
HAA® 29.82
BCAA® 19.10

1.01

248

92.04

28.34
17.98

2 Essential amino acids
b Combined total of hydrophobic amino acids (HAA)= alanine, valine, isoleucine, leucine, tyrosine, phenylalanine,
methionine and cysteine
¢ Branched-chain amino acids (valine, isoleucine, leucine)
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Figure 1: The DPPH free radical savaging activity of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05.
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Figure 2: The FRAP of spurlina protein hydrolysates

Different letters in the same times showed a significant difference at p<0.05.
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Figure 3: The solubility of spurlina protein hydrolysates

Different letters in the same times showed a significant difference at p<0.05.
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Figure 4: The emulsifying capacity of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05
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Figure 5: The emulsifying stability of spurlina protein hydrolysates

Different letters in the same times showed a significant difference at p<0.05.
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Figure 6: The foaming capacity of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05.
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Figure 7: The foaming stability of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05.
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Enzymatic hydrolysis of Spirulina algae protein, commonly practiced in the
food industry, leads to increased protein value and the production of
biologically active and functional peptides with high digestibility and
desirable antioxidant properties. This study aims to investigate the
antioxidant and functional properties of bioactive peptides derived from
enzymatic hydrolysis of Spirulina algae. In the evaluation process, Spirulina
algae proteins were hydrolyzed using alcalase and flavozyme enzymes for
different durations of 10, 20, and 30 minutes. The degree of hydrolysis,
protein recovery, antioxidant properties of the peptides assessed through
DPPH (1,1-diphenyl-2-picrylhydrazyl) and FRAP (Ferric Reducing
Antioxidant Power) assays, as well as the functional characteristics of the
peptides including solubility, emulsifying and foam capacity and stability
were evaluated. The results of these evaluations demonstrated that peptides
derived from enzymatic hydrolysis of Spirulina algae exhibited high
antioxidant properties and could act as scavengers of free radicals.
Furthermore, these peptides displayed favorable functional properties,
indicating their potential applications in various industries, including the
food sector. Additionally, based on the results, alcalase enzyme showed
higher capability in producing hydrolyzed proteins with higher degree of
hydrolysis, protein content, and recovery, as well as better antioxidant and
functional properties compared to flavozyme enzyme. The hydrolysis time
also had a positive impact on these parameters. Therefore, this study
highlights the antioxidant and functional properties of peptides derived from
enzymatic hydrolysis of Spirulina algae, suggesting their potential utility as
valuable compounds in food products and other industries.
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