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Fig 1 Effect of hydrolysis time and enzyme type on
the degree of hydrolysis of navy bean protein. The
values represents mean of three independent
experiment £ S.D.
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Fig 2 Effect of hydrolysis time and enzyme type on
DPPH radical scavenging of navy bean protein.
The values represents mean of three independent
experiment £ S.D.
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Table 1 Amino acid composition of navy bean
protein and its hydrolysates with alcalase and

pepsin (mg/g)

H-Pe H-Al  Crude protein Amino acid
89.1 86.9 85.3 Aspartic
108.4 106.3 104.5 Glutamic
22.1 23.7 21.2 Histidine
415 40.1 46.3 Serine
37.2 38.6 40.7 Arginine
28.4 29.7 28.1 Glycine
37.8 36.4 35.3 Threonine
29.9 31.2 30.2 Alanine
32.7 35.6 315 Tyrosine
9.1 9.2 8.9 Methionine
40.2 39.1 40.6 Valine
79.6 77.9 80.2 Cysteine
35.7 34.3 35.3 Proline
46.2 47.3 44.8 Phenylalanine
37.4 37.9 36.4 Isoleucine
67.2 65.2 64.9 Leucine
47.9 50.2 47.3 Lysine
6.8 8.9 6.3 Tryptophan
305.2 308.7 298.2 HAA
118.6 127.6 115.2 AAA
799.2 798.5 787.8 TAA

Hydrophobicamino acids (HAA) = Ala, Val, lle,
Leu, Tyr, Phe, Trp, Pro and Met; Antioxidant
amino acids (AAA) = Trp, Met, His, Tyr and Lys;
Total amino acids (TAA).
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Fig 4 Effect of hydrolysis time and enzyme type on
reducing power of navy bean protein. The values
represents mean of three independent experiment +
S.D.
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In this study, the effect of enzyme type (alcalase and pepsin) and process
time (50-300 minutes) on the degree of hydrolysis and antioxidant indices
including free radical scavenging of DPPH, ABTS, hydroxyl, reducing
power, and chelating activity of Iron and copper ions were evaluated for
navy bean protein(Phaseolusvulgari L.). Also, the composition of amino
acids (hydrophobic and antioxidants types) and structural properties (FTIR)
of primary protein and hydrolysates were investigated. The results showed
that enzymatic hydrolysis improves antioxidant properties. Also, the
composition of amino acids has a significant effect on antioxidant
activities. On the other hand, the type of enzyme and the time of the
hydrolysis process affected the degree of hydrolysis and the antioxidant
activity of the hydrolysates. Thus, the highest percentage of free radicals
scavenging of DPPH (82.4%), ABTS (58.3%), reducing power (0.97),
hydroxyl radical scavenging (57.5%), and chelation of Fe (53.7%) and Cu
ions (12.1%) were affected by the type of enzyme and process time.Among
different treatments, the highest value of these indices (except copper ion
chelating) was related to hydrolysates with alcalase. Structural properties of
white bean protein were evaluated and enzymatic hydrolysis caused
changes in the amide regions (I and IlI) as well as exposure to some
hydrophobic-buried groups. The results of this study indicated the positive
effect of enzymatic hydrolysis on the production of antioxidant
hydrolysates that can be used in the food industry.
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