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Study on Preparation of Angiotensin I-converting Enzyme (ACE) Inhibitory Peptide from Oat Protein by
Enzymatic Hydrolysis
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Abstract: Oat protein was hydrolyzed by Alcalase, Neutrase, and Protamex individually or jointly and the obtained
hydrolysates were further subjected to decolorization with activated carbon YD-303 and purification with macroporous
adsorption resin DA201-C Il for desalination and Sephadex G-25 column for fractionation. The results showed that the
hydrolysates of oat protein by individual Alcalase had the highest ACE inhibitory activity of 85.40%. The optimum decolorization
conditions with YD-303 contained quantity of activated carbon 1.5%, pH 3.5, 40 ‘C, and adsorption time 75 min. Fractions
eluted with 75% ethanol from macroporous adsorption resin displayed the highest inhibitory activity and were further separated
by Sephadex G-25 into 4 subfractions. The fourth subfraction presented the most effective elution and its inhibitory activity was
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95.6%.
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Table 1 Selected enzymes and their optimal conditions

g pH HLEE(C) E/S(%)
Alcalase 7.5 60 5
Neutrase 7 50 5
Protamex 7 50 5
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Table 2 Determination procedure of ACE inhibiting activity
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Fig.1 Relationships between hydrolysis time and ACE inhibitory
activity for 3 kinds of enzyme
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Fig.2 Relationships between hydrolysis time and ACE inhibitory
activity for 3 enzyme combinations
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Table 3 Factors and levels of orthogonal test on decolorization
conditions of oat protein hydrolysate

K L
pH WINE(%, W/V) WHE(C) 7] (min)
1 25 0.5 35 45
2 3 1 40 60
3 35 15 45 75
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Table 4 Results and range analysis of orthogonal test on
decolorization conditions of oat protein hydrolysate

W WL W REA ZRRRMCR LR

W pH (%, WIV) (C) (min) (%) (%) Ly
1 25 05 35 45 1057 8831 5353
2 25 1 40 60 6892 8586  88.08
3 25 15 45 75 8123 7460 9245
4 3 05 40 75 4187 9391 7577
5 3 1 45 45 4721 86.07  74.88
6 3 15 35 60 6128 8555  83.28
7 35 05 45 60 4428  90.67 7552
8 35 1 35 75 6240 9172 8721
9 35 15 40 45 7266 7885  86.75

W1 78.020 68.273 74.673 71.720
YJfi2 77977 83.390 83.533 82.293
YJ{i3 83.160 87.493 80.950 85.143
W 5183 19.220 8.860 13.423
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Fig.3 Visual diagram for range analysis of orthogonal test results
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Table 5 ACE inhibitory activities of elution fractions of Alcalase
hydrolystates on resin DA201-CII by different concentrations of
ethanol

LRI PE (%) 15 35 55 75

ACE 15 (%) 28.55 37.83 66.12 90.45
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Fig.4 Elution curve of 75% ethanol elution Sephadex G-25
column

%6 Sephadex G-25 =74 B54H 5 Y ACE HIHIE 1%
Table 6 ACE inhibitory activities of 4 subfractions of 75% ethanol
elution fraction
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