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Optimization of hydrolysis process parameters for enzymatic preparation
of angiotensin—converting enzyme (ACE) inhibition peptides
from bighead carp muscle protein
YUAN Xiao-qing, SUN Yao—jun, LIU Hong—mei

(Department of Food, Henan University of Animal Husbandry and Economy, Zhengzhou 450044, China)

Abstract: In order to prepare ACE inhibition peptides with high activity,Alcalase 2.4L was selected to hydrolyze
bighead carp (Aristichthys nobilis) muscle protein (BCMP). The single factor experiment was first used to
determine the optimal levels of such five parameters as substrate concentration ([S]) ,temperature,pH,enzyme
dosage and hydrolysis time based on the ACE inhibitory rate of hydrolyzed BCMP. Then response surface
methodology (RSM) was applied to optimize such three parameters as enzyme dosage,temperature and
hydrolysis time. The optimal hydrolysis conditions were determined as follows: [S]6% ,enzyme dosage 2.2% ,
temperature 57°C ,pH9.0,hydrolysis time 6.4h. Under the hydrolysis conditions,the theoretical value of ACE
inhibitory rate of BCMP hydrolysate was 81.77%. The inhibitory rate in the verification experiment was 81.52%,
which conformed to the theoretical value.
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Table 1 Independent variables and levels of RSA

SEB K Gk
X, INBEE (%) X, W (O Xy KR IA] (h)
-1 15 50 5
0 2 55 6
25 60 7

1.2.5 ACEIHIZENE 2 M Cushman 5 Jr ik,
A I St o HCE fe PR i 1AM 100w L (0.3mg/mL) ,
JINANT5 L ACE (60mU/mL, F 7% 45 0.4mol/L NaCl]
0.1mol/L.pH8.3MN AR 2% M BT 1D o« 37°CIH IR /K ¥ H
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Fig.1 Effect of hydrolysis time on ACE inhibitory rate of

ACEIHIZ (%)

the hydrolysate
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Fig.2  Effect of substrate concentration on ACE inhibitory rate
of the hydrolysate
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Fig.3 Effect of temperature on ACE inhibitory rate of
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Fig.4 Effect of pH on ACE inhibitory rate of the hydrolysate
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Fig.5 Effect of enzyme dosage on ACE inhibitory rate of
the hydrolysate
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Table 2 Experimental results of RSA

S X, X, X; Y ACEHHI% (%)
1 -1 -1 0 65.41
2 -1 1 0 71.22
3 1 -1 0 70.09
4 1 1 0 77.88
5 0 -1 -1 63.09
6 0 -1 1 68.27
7 0 1 -1 69.78
8 0 1 1 76.19
9 -1 0 -1 67.26
10 1 0 -1 70.58
11 -1 0 1 71.76
12 1 0 1 78.15
13 0 0 0 79.75
14 0 0 0 80.10
15 0 0 0 80.20
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Table 3 Variance analysis and significance test of

regression model

JrrERIE AMEE CFIM ¥r o P pfH WM

X, 1 5539 5539 57745 <0.0001  *
X, 1 9948 99.48 1037.09 <0.0001  **
X, 1 69.97 69.97 729.52 <0.0001  *
X2 1 098 098 1022 <0.0001  **
X2 1 236 236 2457 <0.0001
X3 1 038 038 394 <0.0001 *
XX, 1 40.79 4079 42526  0.03 *
X, X5 1 137.64 137.64 143499 0.006  **
XoX5 1 10234 10234 1066.92 0.13

Y 0 44641 0.10 413.28 <0.0001  **
B 2 0.1117 0.0558

AT 3 04884 0.162 292 0.27
W2 5 0.60  0.12

R? 0.9987
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Fig.6  Response plots showing the effect of hydrolysis conditions
on the ACE inhibitory rate
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