FOOD & MACHINERY

DOI:10.13652/.spjx.1003.5788.2022.90213

E8HEEI0H BE 2528 | 2022410 A | RAESHIM

[ X495 ] 1003-5788(2022)10-0187-07

B2 ACE #H L XTiE S5 1
EA.hy.926 4R {R 1€ A

Protective effects of the pea ACE inhibitory peptide
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Abstract: Objective: This study aimed to realize the high-value u-

tilization of pea protein. Methods: Using pea protein as raw mate-
rial, ACE inhibitory peptide derived from pea protein was pre-
coordinated hydrolysis

pared by double-enzyme enzymatic

method, and the ACE inhibition rate, hydrolysis degree and solu-
ble protein content of the hydrolysate were used as indicators to
determine the best enzymatic process for the pea ACE inhibitory
peptide. Then the ACE inhibitory peptides produced under the
optimal enzymatic digestion process were graded by ultrafiltration
to explore the effect of molecular weight on the ACE inhibitory
activity. Finally, the protective effect of the pea peptide with high
ACE inhibitory activity against the injured EA.hy.926 cells was
verified by measuring ET-1, MDA content, SOD and NO content
levels. Results: The optimal preparation conditions of pea ACE
inhibitory peptide by double-enzyme method were as follows:

3.0%
enzymolysis for 2.0 h at pH 9.5 and 50 °C, and then adding 3.0%

substrate concentration of 100 mg/mL, alcalase
compound protease for 2.0 h at pH 7.0 and 50 °C. Under these
conditions, the ICsy value of ACE inhibition rate of pea protein
hydrolysate was 1.141 mg/mlL. Peptide components less than
2.5 kDa had the strongest ACE inhibitory activity and could sig-

nificantly reduce ET-1, MDA content and increase SOD and NO
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content levels of Ang-induced injured cells. Conclusion: The pea
ACE inhibitory peptide was protective against Ang-induced
damage to EA.hy.926 cells.

Keywords: pea protein; ACE inhibitory peptide; enzymolysis;

amino acid analysis; EA.hy.926 cell
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Table 1 Effects of double-enzymolysis conditions on ACE inhibition rate
WIS W S&ME/h ACEMHIR/% | S B &0 /h ACEMGIR/% | K5 W& MF/h  ACE M5/ %
1 A2+P1 83.9240.55 12 P2+F 1 82.38+5.85 23 A2+F 1 82.46+3.39
2 A2+P2 96.49+3.45 13 P2+F2 81.45+3.16 24 A2+F2 89.13+3.26
3 A2+P3 78.22+3.23 14 P2+F3 85.25+3.50 25 A2+F3 86.964-5.01
4 A2+P4 95.47+1.46 15 P2+F14 83.86+3.13 26 A2+F 4 82.15+4.91
5 A3+PO 62.86+3.25 16 P3+FoO 72.9545.57 27 A3+FO0 62.8643.25
6 A3+P1 87.2841.32 17 P3+F1 88.59+4.84 28 A3+F1 81.22+7.77
7 A3+P2 94.01+£1.08 18 P3+F2 88.44+2.76 29 A 3+F2 75.63+£3.91
8 A 3+P3 78.00£0.67 19 P3+F3 87.97+0.75 30 A 3+F 3 67.25+1.75
9 A 4+PO 80.94+1.15 20 P4+FoO 77.56+£5.14 31 A4+F 0 80.94+1.15
10 A 4+P1 69.42+5.07 21 P4+F 1 78.73+1.28 32 A4+F1 73.22+6.76
11 A 4+P2 59.57+1.66 22 P4+F 2 75.32+5.97 33 A4+F 2 71.44+4.77
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Table 2 The effect of double-enzyme synergistic hydrol-

ysis on enzymolysis efficiency and ACE
inhibitory activity
) IR gE e s .
Wi 250 /b KEREE/ % ACE il 3%/ %
mg s mL 1)
A2+P2 44.3340.85 32.6340.30 96.4940.03
P3+F1 21.35+0.96 37.2041.85 88.5940.05
A2+F2 40.1140.38 34.1840.98 89.1340.03
*3
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A
2.4.1 ET-1/K¥ N #E (Endothelin-1, ET-1) & 5 kX
A0 0L TR Y S e L A TN R A R ET-1
A DL R0 B AR — AL R A B KT TR IR NO K-,
A 15 9 B A0 T BE R R ST Y . SR I BE B Capto-
pril ¥} EA.hy 926 #E47 403, ] Ang- I % W #4735 5 )
WOt B SR 48 h di ML sr ) ET-1 & s &l 1 Bios
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ULWATE Ang- 1T A RIBET 4N M 2 B8 & 28 T 28 1k, B B R AE
B, Mo R A ET- 18 b5 B W m 7 &

it
&R

REEABBRRBRIRER

Table 3 Results of ultrafiltration classification of pea protease hydrolysate

BTk T it /kDa AUE S S/ (mg - mLT D) SAR/mL

BEH/mg ACE IR/ % & B/ %

R T8 T 20.775 4 400.000 91 410.000 96.491 —
>10 47.400 700.000 33 180.000 71.841 42.185
8~10 2.850 40.000 114.000 42.324 0.145
5~8 3.000 110.000 330.000 56.913 0.420

2.5~5.0 3.825 340.000 1 300.500 59.372 1.653
<2.5 4.350 375.000 1 631.250 63.020 2.074
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# MREBE ACE 5 BXHE SR G 8 EAhy.926 HEERIP1EA
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Table 4 Comparison of amino acid composition and content of pea peptides with different molecular weights

g/100 g
R B 4 F B/ KDa
IR AN
<2.5 2.5~5.0 5~8 8~10 7 VB T
Asp 4.1340.01 2.5940.01 3.254£0.01 1.914:0.00 9.4140.02
Thr 2.0740.01 1.4240.01 1.4240.01 1.5040.01 2.8440.01
Ser 4.5740.02 3.5040.01 3.4940.01 2.4740.01 3.8840.02
Glu 7.7140.04 6.7040.01 7.5840.01 7.6540.01 15.47+0.04
Gly 2.5340.00 1.97+0.00 1.96+0.00 1.97-+0.00 3.0840.01
Ala 4.3640.02 2.8340.00 2.7540.00 2.43+0.01 3.0640.01
Cys 0.00 0.00 0.00 0.00 0.1440.01
Val 3.8140.02 2.4940.00 2.41+0.00 2.7240.01 3.6440.02
Met 0.00 0.1240.00 0.3140.00 0.35%+0.00 0.6340.00
Ile 2.03+0.01 1.4140.00 1.414+0.01 1.45+0.01 3.01+0.01
Leu 10.6340.02 6.1740.01 5.8240.01 6.5740.01 5.9440.02
Tyr 10.1840.03 6.7240.01 6.63£0.01 8.2740.01 2.9840.01
Phe 16.3040.03 11.984+0.01 11.77+0.02 13.87+0.01 4.6940.02
Lys 6.1940.01 6.3940.00 6.80£0.01 6.0540.01 5.654£0.01
His 2.3440.00 0.424+0.00 5.0840.01 0.79+0.00 2.774+0.01
Arg 12.004£0.03  21.2740.01  16.774£0.02  13.1840.01 6.3240.02
Pro 10.0940.04 10.954+0.01 11.28+0.01 15.514+0.02 11.5640.03
wEAER 000 10.0340.10  29.860.03  20.63+0.05  32.1740.06  25.7740.09
WAL S L/ Y 41.14 34.39 33.51 37.25 30.57
T R SR /AR T SR/ Y 69.89 52.42 50.39 59.36 44,03
B K P B R o5 1/ % 37.23 28.79 27.67 31.72 24.88
1001 2.4.2 MDA F1 SOD /K  th# 5 w1, & B 41 ) MDA
g | - Sk HZS LA RS 2 Captopril R b L 25 71 4t 9 5 1k
- qor [ , L — o AEFIE A5 AR T MDA A 50 T W . U W45 003 2
“jﬂ%‘ 60 B B BT AR A T B A B B 5 B B B KV FE TR MDA
1E ol STEEW R W16 200 pg/mL . MDA & B 81 HL A T
z 30 Captopril £ ;1% 3] 4 B &2 K 6H45 45 40 i f9 SOD 5 4 76 1
& 20t 5%, 1 Captopril 41 . B 5K o 77 & 21 F0 /& 70 B 41
UL | | | | C SOD F k5 TR B R A 5k T LS 2
TH O A KE‘TEEXTEEETU%E el k= =il =e TEIR T H B I RE T I 5E R AR ) [ B O 4
(Eji[r)}{,lp B, FUILH AT LIS Ang-lli S 845 19 EALhy.926 4
B 1 sakkESHmie ET-1 42680 ML By S I A A0 AR R AL AR S A 3 Y ST A

Figure 1  The effects of different concentrations of pea

peptides on the ET-1 content in damaged cells

BT R 24 Wi IR R TR R 200 pg/mL AL, ET-1
ik Bl R AL, A 62,69 pg/mL (P <C0.01), 5 2= {4
AT A R — B, & b B E KX EALhy926 40 i
SR ET-1 7 — & i 400 i 6E 7 . EL 22 0k e 32 b g 40 o 4
SAE

2.4.3 NOJKF mE 2, B EEH N NO &R
BT R T NO Az st T 5 30N B 4H A5 493, 156 BH 7R
Ang- I P30T 20 0 100 % T AE 90 A% . 5 A A 41 A
I, Captopril ZH A, 7 = 70 4 8 T2 K 20 W] LU i NO
B A B, LR R B AR PR . A R SR B 8 i 4 RE
NO &AM T RENELIRR. &8, 8T K6 T
Ang- 11 BN Bz 20 B 545 (9 1 .
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F5 BmMERKIBGHAEE MDA 1 SOD 19 5
Table 5 Effect of pea peptides on MDA and SOD in
damaged cells
215 MDA/ (nmol *+ mg=")  SOD/(U « mg—")
=g 4.10£1.01 34.05244.72
Rk 13.94+1.10 27.032+2.88
Captopril 41 4,75+0.82" " 65.37943.54" " FF
9 2 IR AR ) ek 4 9.81+1.06" "=~ 21.907+3.07
9 7 JIK AR 6.97+1.10" "~ 13.648+4.26" > =
9 7 JIK v A9 2 4.64+0.80 79.248+4.29 * 7
1001
90
7 80F
E JoF
iy £ 60F
413 50k ok o oo sk
Z
2= a0 s R
£ 300
E 20,
S
107 ’_‘
0 I I I I — |
2 BEA BT BEARGR SE2 HhnliE EsnaEA
215
Group
B2 FREREWIERSMYG @i NO 4226
Figure 2 The effect of different concentrations of pea
peptides on the NO content in damaged cells
3 B

DI S O FR R B S A AR
VA A G A 3 1) 46 W 0 #E 1 UR ACE 3004 Ik 78 Bk 25 -
Mf% 2 h R 2 A H CI MR 2 h BER R L 1.5 ¢ 100, )i
Yt Wk B 100 mg/mL 19 454 F #il 45 B 3 Tk ACE #
3 P B L 1Cs 14 1.141 mg/mL, /NT 2.5 kDa F5i
. ACE Ml IR BE % Ang- Il X EA.hy.926 48 i i 45145,
I E WK ET-1. MDA & &, 3 SOD 1 NO & &K F,
. % 5 ACE 1l Bk % Ang- Il 519 EA.hy.926 4il g
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