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Fig 1. Comparison of degree of hydrolysis of broccoli sprout protein hydrolysates (%)

Values represent mean + SD. Different letters indicate significant difference among samples at 5% probability

level.
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Fig 2. Comparison of protein content of broccoli sprout protein hydrolysates (%)

Values represent mean + SD. Different letters indicate significant difference among samples at 5% probability

level.
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Table 1. Amino acid composition of the of broccoli sprout

Treatments Flavourzyme 90  Flavourzyme 60  Flavourzyme 30 Alcalase 90 Alcalase 60 Alcalase 30
Asparagine b 0/04+10.41 ©0.06 £10.43 20.07 £10.59 40.09+ 4.93 40.02 £5.01 ©0.06 £ 5.67
Serine 40.07 +4.43 abe (0,12 +4.65 bed 0.06 + 4.53 °40.03+450 ®0.11+6.69 20.05+4.73
Gluramine 40.03+23.61 ©0.07 £22.72 £007 £21.20 50.08424.72  ©0.05+2431 *0.10+24.92
Glycine ©0.04 £2.86 ©0.04 £2.92 40.10 +2.64 ®0.01 £3.15 20.05+£3.68 40.11 £2.54
Histidine® €0.01 £2.67 40.05 £2.46 €0.08 £2.11 20.11£3.40 20.13+£3.38 ©0.07 £3.09
Arginine? 0.04 +6.98 0.04 +3.99 €0.07+£5.83 €0.02+£6.71 40.04 +6.32 20.13+£7.95
Threonine® 40.09 +3.12 4 0.03 +3.02 20.05+£3.77 €0.02 +3.28 ©0.01 +3.42 €0.05+£2.96
Proline® 20.09 £2.47 ©0.09 +1.86 €0.05+1.70 20.09 +2.64 ©0.07 +£2.02 €0.09 £ 1.57
Alanine €0.03 +6.58 50.07 +7.37 €0.03 £6.55 40.05 +6.31 0.09 +7.06 20.08 £8.50
Systeine €0.02 £1.43 ©0.07 £1.46 ©0.09 £ 1.67 20.09£1.93 ©0.03 £1.71 20.14+£2.04
Tyrosine® €0.04 £3.26 40.06 +3.02 €0.08 £2.16 ©0.10 +3.87 20.08 £4.09 20.03 £4.03
Valine® ©0.05 +4.03 ©0.02 +4.02 €0.02 £3.85 20.04+£2.24 20.04+430 > 0.09+3.96
Methionine? 50.08 +2.42 50.10 +2.42 €0.04 £2.26 €0.07+1.03 40.11+1.72 20,02 £3.28
Lysine® 20.11 +4.70 ©0.06 +3.49 0.08 +3.36 €0.06 £2.76 40.08+1.97 €0.05+1.65
Isoleucine® ©0.04 +4.35 €0.07 £3.99 40.05+3.14 20.07 £5.47 20.12 £5.39 50.04 +4.83
Leucine® 40.09+10.60 €0.02 £10.18 £0.06+9.18 a0.11 £12.73  ©0.08£12.00 °©0.07 £10.92
Phenilalanine® 40.08 +4.56 ©0.06 +4.36 £0.12 +3.52 20.01 £7.06 ©0.03 £6.79 €0.01 £6.09
Total 20.28+98.48 €0.19+£95.35 40.33 + 88.06 20.41+£98.55 20.21£97.86 ®0.25+98.73
Hydrophobice 40.23£31.94 f\v .+ +29.89 £0.24 +25.66 20.19+39.23  ®0.35£37.97 ©0.20 +34.49
E AA? €0.15£ 46.69 40.21+43.98 €0.18 £3918 20.10+50.55 20.16£49.38 ©0.13+49.16

NEAA® 20.21+£51.79 0.14+ 51.40 40.15 +48.88 F0.17+£48.00 <©0.11 +48.48 €0.025 £
49.57

EAA/NEAA €0.04 £0.90 €0.03£0.86 40.02 +0.80 20.03 £1.05 ®0.05+1.02 °0.02+0.99

EAA/Total (%) 40.11+ 47.41 ©0.18+ 46.09 £0.05 + 44.49 20.09+51.29 20.14£5045 ©0.07 +49.79

protein hydrolysates (g/100g protein)
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Values represent mean + SD. Different letters indicate

significant difference among samples at 5% probability level.
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Fig 3. DPPH radical scavenging activity broccoli sprout protein hydrolysates (%)

Values represent mean & SD. Different letters indicate significant difference among samples at 5% probability
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#Values represent mean = SD. Different letters indicate significant difference among samples at 5% probability
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Values represent mean & SD. Different letters indicate significant difference among samples at 5% probability
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Fig 7. Comparison of emulsion stability of broccoli sprout protein hydrolysates (%)

Values represent mean & SD. Different letters indicate significant difference among samples at 5% probability
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Fig 8. Comparison of foaming capacity of broccoli sprout protein hydrolysates (%)

Values represent mean = SD. Different letters indicate significant difference among samples at 5% probability

100 H
90 H

Foaming Stability(%)

<
X
9
v\

level.

<
N
N
N

2
Q
>

N

(2

<<\,§

a a b c 4

80 A e f
70 A

60 A

50 A

40 A

30 A

20

10 A

O |

BN S P BN N P -

e
ﬁ@

\S
0\)

L
o o S

(o) (o)
R) N O
L e A

Fig 9. Comparison of foaming stability of broccoli sprout protein hydrolysates (%)

Values represent mean + SD. Different letters indicate significant difference among samples at 5% probability

level.
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Bioactive peptides are among the functional compounds that
have recently been recognized in food products. Enzymatic
hydrolysis has been used to improve the functional properties of
plant proteins. The aim of this study was to enzymatically
hydrolyze broccoli sprout protein and investigate the functional
and antioxidant properties of the resulting hydrolysates. For this
purpose, two enzymes, Alcalase and Flavourzyme, and different
enzymatic hydrolysis times (30, 60, and 90 min) were used. The
results showed that the protein hydrolysates obtained by
Alcalase have smaller chain length and higher amounts of
hydrophobic amino acids, degree of enzymatic hydrolysis,
protein recovery, hydrolyzed protein content, solubility,
emulsifying capacity, emulsion stability, foaming capacity,
foam stability and antioxidant activity compared to the
hydrolysates prepared by Flavourzyme. Increasing the
enzymatic hydrolysis time from 30 to 90 min resulted in
increased solubility and decreased emulsifying capacity,
emulsion stability, foaming capacity, and foam stability of the
produced protein hydrolysates (p<0.05). In general, due to the
antioxidant activity of broccoli sprout protein and its significant
improvement after enzymatic hydrolysis, especially by Alcalase
enzyme at 90 min, the prepared protein hydrolysates are
recommended as natural antioxidants to maintain the quality
and safety of food products.
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