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Optimization of the extraction process of ACE inhibitory peptides

from distillery waste and their antioxidant activity
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Abstract: [ Objective] This study aimed to handle distillery waste effectively, research and develop high-value components within distillery
waste, and explore its potential application approaches. [ Methods] Proteins were extracted from distillery waste throuth the ultrasonic-
assisted alkali extraction and acid precipitation method. Angiotensin-converting enzyme (ACE) inhibitory peptides were prepared by
enzymatic hydrolysis of the crude protein of distillery waste using a compound enzyme. The extraction process conditions of ACE inhibitory
peptides were optimized by single factor experiments and response surface experiments, and their antioxidant activity was investigated.
[Results] The optimal conditions for preparing ACE-inhibitory peptided by compound enzymatic hydrolysis were as follows: the ratio of
v,

neutral protease

enzyme (V,

papainase

) was 3: 1, and the hydrolysis was contacted at 55.41 ‘C and pH 7.72, for 2.38 h. Under the control of these
conditions, the hydrolysis degree of ACE-inhibitory peptide was 66.62%; the highest ACE inhibitory activity (79.05%) was obtained after
3 h of enzymatic hydrolysis. The scavenging rates of the purified and extracted ACE inhibitory peptides against DPPH and ABTS free
radicals were 2.078% and 3.226%, respectively, and the total antioxidant capacities were 1.161 pmol/mL and 1.255 mmol. [ Conclusion]
The process of extracting ACE inhibitory peptide from distillery waste using the compound enzymatic hydrolysis method is feasible.

Keywords: distillery waste; composite enzymatic hydrolysis method; ACE inhibitory peptides; antioxidation
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distillery waste under different alkali liquor
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Figure 3  Effects of the ratio of compound enzymes on the

degree of hydrolysis of ACE inhibitory peptide
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degree of hydrolysis of ACE inhibitory peptides
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Figure 6 Effects of enzymatic hydrolysis time on the

degree of hydrolysis of ACE inhibitory peptides
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Table 2 Box-Behnken test results Table 3  Variance analysis

P X, X, X, KA BE 1% UL PR AME ¥ FE PMH WM
1 —1 —1 0 54.29 il 669.55 9 7439 22541 <<0.0001  **
2 1 —1 0 59.63 X, 112.35 1 11235 34041 <<0.0001  **
3 —1 1 0 51.39 X, 1.93 1 193 585  0.0462  *
4 1 1 0 60.59 X, 182.88 1 182.88 554.12 <C0.0001  **
5 —1 0 —1 45.97 X, X, 3.72 1 372 1129 00121  *
6 1 0 —1 51.79 X, X, 5.29 1 529  16.03  0.0052  **
7 —1 0 1 52.46 X, X, 6.73 1 6.73 2040  0.0027  **
8 1 0 1 62.48 X} 140.00 1 140.00 424.19 <0.0001  **
9 0 —1 —1 52.82 X5 29.54 1 29.54  89.51 <C0.0001  **
10 0 1 —1 48.23 X: 154.05 1 154.05 466.77 <<0.0001  **
11 0 —1 1 60.56 2% 2.31 7 0.33
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Figure 7

Contour plot and three-dimensional response surface plot of the effects of enzymatic hydrolysis temperature and

pH values on the degree of hydrolysis of ACE inhibitory peptides
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Figure 8 Contour diagram and three-dimensional response surface diagram of the effects of enzymatic hydrolysis

temperature and time on the hydrolysis degree of ACE inhibitory peptide
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Figure 9 Contour plot and three-dimensional response surface diagram of the effects of enzymatic hydrolysis pH values

and time on the degree of hydrolysis of ACE inhibitory peptides
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Figure 10 The effect of enzymolysis time of composite
protease on the inhibitory activity of ACE
inhibitory peptides
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Table 4 The antioxidant activity of ACE inhibitory
peptides form distillery waste
ik AEM WER AR S %
e S R /%
DPPH 1.668 1.635 1.978 2.07840.092
1.633 2.098
1.632 2.158
ABTS % 1.203 1.167 2.992 3.226+0.241
1.209 1.167 3.474
1.214 1.175 3.212

KRB 0 R AT o A, 38 o o PR 2 A ) 7 TR 3 4 4 T
S o A R A7 2 B0 TR L BEE 55 °C, AR pHL 7.5, R AR 1) 1)
2 h, FE LR RT3 o I 0 S K K R R
64.25%. A7 (B 3 hS A5 ) 5 0 L R Tk %
B 40 T 9 95 R (79.05% ), L A5 5 B 2R A 48 TR A0 1) A %o
DPPH H i & M1 ABTS H 1 3 7 B K 4 5 4 2.078%,
3.226%. T Bb it — A BF 5T RO S R E I R b A
TOEL B3, AR SR 1T A 104 V8 7 1 o

S ik
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