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Preparation of angiotensin converting enzyme(ACE) inhibitory peptides

derived from enzymatic hydrolysate of crucian by-products
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Abstract: In this study, byproducts of crucian were used as the raw
materials to prepare angiotensin converting enzyme (ACE) inhibitory
productsthrough enzyme hydrolysis. On the basis of the inhibitory
rate of hydrolysate, pepsin was identified as the optimal enzyme from
alkaline protease, flavor protease, neutral protease, trypsin, papain,
and pepsin. On the basis of single factor experiment, the optimal hy-
drolysate conditions of crucian were obtained through Box-Benhnken
central combination design and RSM. Simulating the prediction mod-
el of quadratic equation, the optimal enzymatic hydrolysate condi-
tions were liquid-material ratio of 1 : 4. 4(m : V), hydrolysis concen-
tration of [E]/[S]=521 U/g, hydrolysis time of 5.3 h. Under the
optimal conditions, the ACE inhibitory rate of enzymatic hydrolysate
reached up to 72.34%, it was in close agreement with the predicted
values of 76.17%.
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Table 1 Enzymatic hydrolysis conditions of

different proteases
it 44 5 pH fH B/ C
Rk 2B [ il 7.0 50
Bt 2 8.0 50
PR 7.0 50
AN H il 7.0 50
EEAS] 2.0 37
e 1 8.0 37
T i 300 U/g, Mg ] 3 ho BHELL 10 4
(m V),
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Table 2 Factors and levels of response sueface experiments

K ARHRIEGn V) BIMEERE/ (U - g=1)  C FFE /b

—1 1:4 400 4.00
0 1:5 500 5.00
1 1:6 600 6.00

1.2.3  JgURb A 1 A3 1 2

(1) K4»4 5. 388 GB/T 5009. 3—2010¢ £ i 7K 43 11
WD
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JET 8 5 ) o
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Figure 1 Effects of different proteases on ACE inhibitory

rate of hydrolysate
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Figure 2 Effects of solid-liquid ratio on ACE inhibitory

rate of the hydrolysate
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Figure 3 Effects of enzyme concentration on ACE

inhibitory rate of the hydrolysate
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Figure 4 Effects of extracting temperature on ACE

inhibitory rate of the hydrolysate
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concentration and ACE inhibitory rate
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Table 3 Results of response surface experiments

X5 A B C  ACE Wil #/%
1 0 1 —1 63.48
2 0 —1 —1 57.69
3 0 -1 1 62.74
4 0 1 1 70.23
5 -1 0 1 66. 68
6 -1 0 —1 61.35
7 1 0 1 72.51
8 1 0 —1 64.62
9 1 1 0 72.19

10 1 —1 0 64.59
11 —1 —1 0 60.77
12 —1 1 0 66. 29
13 0 0 0 74.33
14 0 0 0 74.91
15 0 0 0 74.70

®4 BRAABFENWE

Table 4 Analysis results of regression and variance

TiH - CFIM AmE s F A P REN

iRl 442,58 9 49.18 516.80  <C0.0001 % *

A 44, 27 1 44, 27 465.29  <C0.0001 * *
B 87.12 1 87.12 915.57  <C0.0001 % *
C

78.25 1 78.25 822.36  <C0.0001 = *
AB 1. 08 1 1. 08 11. 37 0.019 9 *
AC 1. 64 1 1. 64 17. 22 0.008 9 x x
BC 0.72 1 0.72 7.59 0. 040 0 *
A? 32.48 1 32.48 341.32 <C0.0001 = x

B? 120. 84 1 120.84 1268.97 <C0.0001 * x

KI5 0.30 3 0.10 1.17 0.491 0
R 0.17 2 0.086

B 443.06 14
—{,.

* R (P<C0.05) 5 » » FRl p 2 (P<C0. 0D ;R*2h 0. 998 9,

2 =0.997 0 55 Ri..a=0.988 2 $E 3T, 1} B 1% 4 70U 555 52 B
P 400 A 84y, WT B A8 o T BB 8 % D A ACE 0 iR
T B 5 g7 AR A — WX i (A R S R (P <<
0. 01) , H. 3 Mo 280 A 0 g 5 > il g o6k 18] = 8H WK 1L o 7E 38 B I
o, AB Y [E] )9 2 508 35 (P<<0. 05) , U8 WA R B 0 i i &
138 HAE F X ACE il 5253 me 2 28, AC TR 18 5 28 Uik
2 (P<C0. 01) , 1t B H A LU R i g 1] 8] 149 22 5 A F X ACE 41
il 2R AR 5 3, BC T00AY [ 9 2R AR 3 (P<C0. 05) , BB i
ity et P i A B ) 9 32 AR B W ACE 1 ik 285 e g 2, X =
ANHEMW kW A (B CP X ACE 7 1 3R 52 i 35 i @ 2%
(P<<0.01),
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Figure 7 Response surface of solid-liquid ratio and en-

zyme concentration on ACE inhibitory rate of

the hydrolysate
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Figure 8 Response surface of solid-liquid ratio and time

on ACE inhibitory rate of the hydrolysate
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Figure 9 Response surface of enzyme concentration and

time on ACE inhibitory rate of the hydrolysate
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