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Plastein reaction to modify the ACE inhibitory peptides of potato protein
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Abstract: Potato protein was hydrolyzed by trypsin to prepare for
ACE inhibitory peptides in our previous researches (the ACE inhibi-
tion rates was 61.20% +0.15%) , and we used plastein reaction to
modify potato protein hydrolysates for enhancing the ACE inhibitory
activity of peptides in this study. The influences of the kinds of added
amino acids, the substrate/enzyme ratio, pH value, the temperature
and hydrolysis time on ACE inhibitory activity of the plastein
reaction modification of potato protein hydrolysates were

investigated. To achieve the maximum ACE inhibitory activity in the

plastein reaction modification of cottonseed protein hydrolysates, the
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response surface methodology was applied to find the optimum condi-
tions based on the single factor tests. [E]/[S] ratio at 3 565.05 U/g,
substrate concentration at 30.0%, and extrinsic dose of glycine at
0.5 mol/g reacted at 43.68 °C and pH 8.05 for 3.0 h, were found to
be the optimal conditions, and the ACE inhibitory activity could
reached (82.89+0.05) %. Compared with unmodified potato ACE
inhibitory peptide, its ACE inhibitory activity increased by 1. 35
times.
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4 % E 1 ACE 40 il ik : ACE 0 il %y (61.20 &=
0.15) %, L4 = B il

JEHE 1% : 10 000 U/mg, 3 [ Sigma-Aldrich 24 7]

ACE:2.0 U/mg, % [H Sigma-Aldrich 23 7 ;
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Y 0.09% NaCl A 0.12% MW B R ANIR S E =R T
BRI1IWAL SR FESERBOEMWILESN 1110 (g/mL),
—4 °C,3 000 r/min B .0 15 min, ;L E{HE . I A 1 mol/L
HCL %A pH 4.2 224 FREI B PESE LBEHE 10 min, #1E
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0.1 mol/L MR 22 »p ik (pH {4 8.3, & 0.2 mol/L NaCD th
BiL A 6 mmol/L i ¥R EE . IR 100 pL ) HHL 5 100 pL
ACE il 51iR & R G A 150 uL 5 U/mL 9 ACE ¥ .
37 °C JZ R 60 min, Ml A 250 pL f HCI(1 mol/L) % Ik %
M, FEMA 1.5 mL Z 88 CBREATZE I 3R ZUE ¥ 1 min,
3 000 r/min B> 5 min, HBEZH4r 0.5 mL,7E 110 ‘C F 7%
To dksEm A 3 mL AL 4V R (1 mol/L) ¥ fig 5% ¥, LA
1 mol/L G L8 /E S L. £E 228 nm T I 5 H W G A T
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(D SRR AR PRI 15 g i S HHE R ACE
045 T3R8 R0 8, n 50 mLL 2 48 K BE R B W R
30 % WY B TR . 4% 0.5 mmol/g « Z K4 L 61 43 50 i A H &
R 50 S R I 2 R i 2 R L AL A R A R L A R R R
W, pH{HN 8.0, e i BE 37 °C, I Wi B[] 2 h,
[E1/[S]3 000 U/g.95 “C KA 10 min, 10 000 r/min &L
5 min, B _F W5 E Plastein J2 R =% ACE il i 2%,

(2) [EJ/LS]:FRHL 15 g 19 B4 3 & 1 ACE M Bk F ik
FUMAR L 50 mL 2% 48 /K e il 0TS 0 Mk B Ol 30 90 IR IR
#% 0.5 mmol/g « Z KW LL Bl in A H &z . 815 pH {4 8.0,
S REIRBE 37 °C L W B TR] 2 by 43l SICED/LSTh 2 500,
3 000,3 500,4 000,4 500 U/g,95 ‘C K #f 10 min,10 000 r/min
B0 5 min, BB IH W Plastein J B =4 ACE #i4i %,

(3) S B FRHC 15 g iy S48 38 1 ACE $ il ik T
B i 50 mL ZE 48 K T IR W0k Dl 30 %6 (VR
W ¥ 0.5 mmol/g « Z KB INA B 2. 8 pH EH
8.0, 43 Sl 45 b 2 7 UL BE Ry 32,37,42,47,52 °C L B A 2 b,
[EJ/[S] 3 500 U/g,95 C K 10 min, 10 000 r/min & >
5 min, B VE WM E Plastein 25 =4 ACE il %,

(4) JW pH BRI 15 g 19 4 A H ACE ] Ik 7k
FU I 50 mL ZE 48 K L i IS VR B Ry 30 V6 1Y Jk
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Figure 1 The effect of extrinsic amino acid on

ACE inhibitory activity
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2.2.1 WML K BT WA 1.

2.2.2 ZICTUHEIRTI R S 3Eid Design-Expert

V8.0.6 Xt 3k 2 Bt b AT 1813 70 B 45 3 2 o0 o R
Y=82.8440.28A+0.27B+0.21C+0.14AB—0.14AC —

0.15BC—0.43A% —1.40B* —0.98C", €]
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Table 1 Designs of Response surface experiment

KF AllEE/C o BRI pH CLEJ/[S]/(U-g™

—1 37 7.5 3 000
0 42 8.0 3 500
1 47 8.5 4 000

% 2 BoxBehnken iI{EiZit RE R

Table 2 The design and experiment results of Box-Behnken
Response surface test
ACE 1 il 2/ %

e A B C
R E T B
1 0.00 —1.00 1.00 80.89+0.15 80.56
2 0.00 0.00 0.00 83.05+0.05 82.84
3 —1.00 1.00 0.00 81.12+0.02 80.86
4 1.00 —1.00 0.00 80.63+0.05 80.89
5 0.00 1.00 1.00 80.79+0.21 80.78
6 1.00 1.00 0.00 81.76+£0.16 81.70
7 —1.00 —1.00 0.00 80.55+0.13 80.61
8 —1.00 0.00 —1.00 80.87+0.09 80.81
9 1.00 0.00 —1.00 81.93+0.14 81.66
10 0.00 0.00 0.00 82.54+0.05 82.84
11 —1.00 0.00 1.00 81.24+0.08 81.51
12 0.00 —1.00 —1.00 79.83+0.04 79.84
13 0.00 0.00 0.00 82.94+0.09 82.84
14 1.00 0.00 1.00 81.72+0.23 81.79
15 0.00 1.00 —1.00 80.35+0.34 80.68
16 0.00 0.00 0.00 82.86+0.15 82.84
17 0.00 0.00 0.00 82.83+0.13 82.84

R3 ZREMEEAFESTER'
Table 3 The variance analysis results of two

multinomial models

RIFE O FHRE AEE bRiEE F i P {8
ey Rt 82.84 9 1.79 19.00 0.000 4" *
A 0.28 1 0.64 6.79 0.035 1%

B 0.27 1 0.56 5.98 0.044 4
C 0.21 1 0.34 3.67 0.097 1
AB 0.14 1 0.078 0.83 0.391 4
AC —0.14 1 0.084 0.89 0.375 6
BC —0.15 1 0.096 1.02 0.345 6
A? —0.43 1 0.77 8.17 0.024 4% *

B —1.40 1 8.28 88.07 <<0.000 1* *
C? —0.98 1 4.02 42.77 0.000 3> *
Sz o066 7 0094
I U 0.51 3 0.17 4.74 0.083 6
R 22 T 0.14 4 0.036
J=¥il 16.72 14

T % FRTE 5% MK 2 (P<C0.05) 5 » x FR{E 1% KT
N B (P<<0.01) 3 R2=10.960 7;R%;=0.910 1,
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FHIR A pH (IR E/S LUK pH (A E/S (0732 HAE
FAX M Py i ACE ) 28 T8 2 35 5% W) o 78 2 77 2 A2 v ]
PAZ g
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Figure 6 Surface chart and contour map of the interaction

affect the ACE inhibitory activity
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TE 0 JKF0 B & SOt pH A /9 TH & . & i 7 Y1 iy ACE il il
A 7 5 B 3 K S /N 1 R s Bl A B 0 I BE Y T e L 4B
i = i) ACE $ibl Re Jy B i 3 K. 24 pH {H B @ 78 0 KOF
oL BEE LE]/LSIM Th & & 4 ™ W1 iy ACE Sl g ) &2 31
SEHG RS VN 1 s BE B B IR BE B TR A8 6 Y
ACE #I #1 68 77 3 W7 38 K. 24 IR B2 [ 5 72 0 K P I, Bl &
LEL/[STmgF v A& Y09 ACE ikl G ) 2 88 e 1 K5
BN R TR EAHSTI KB WA E
ZROK A AR FR B R A T T B A T, AT
S = P ACE kI RE 1 5 BE & IR pH (E 19 F s . 18
= iy ACE 36 B gt 522 30 1 S 8 U5 80/ I R 4
2.2.4  FEBIBUESCHE:  MRAE Box-Behnken ¥it iy 17 Hil %
FRAS I 45 B 3k £ Wl H J7 B2 A ] Design Expert V
8.0.6 B 3k45 T ACE il 28 d 5 1) 45 A~ B 28 19 I 4 i
ZAF R iR B 43.68 °C L i pH 8.05, & N B[] 3.0 h,
[EJ/[S] 3 565.05 U/g, fE M B 4/ 7, 4 1 Plastein
By 4% B E ACE S il Bk Xt ACF i 3838 3 1 % 24
(82.91340.958) %

S TR TR RS TR I g v R P RRORG R T SR R & R
T REAT B R LI 7 ) ACE S 5, 3 AT ST
BT A5 3] i 52 0 45 W4 5K 82.86 %4 ,82.95% ,82.85 % , - (i
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3 &k

SR T R B K iR 44 B A il 4 ACE i ik CACE
R 61.20% +0.15%) . KL ACE #0 1 8E /7 Jg BB 15 45 -
TS R A LRl R A B E AL T SR EEN
ACE #j il ik Plastein [ B &4 T 20 M5 e TR DL H &
W2 Jy AR S SE R L IR B 43.68 °C LR B &R pH 8.05 ., 2 N i
] 3.0 h [EJ/[S] 3 565.05 U/g, JKYIHE 30 % Hh I 4 3 2
el 0.5 mmol/g « 2 ik, 76 d5 i SR 45 4 0 28 77 LAk
#)(82.8940.05) % . AHFFT M i3 Plastein I J 18 i 19 5
ARt TSRS AE E ACE 00K Y B i 3% 2, O HAE
Sk R R % R I T R0 T I T R B A A L 9T S T AR B U
& a R R AR .
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