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HH ACE il K A pF 52 6 WA I8 . BF5E R W] ACE
0 K C—K 3 % & A Phe \Trp &5 B /K 14 2 5
i 9 N— A it 5 A 5 B IR i i P 2 A B A e ),
S50 8 H A B U)X B B 5 Rl AR 1 (B
PEEE A R EBE L H E R e K AP
WG ) 7K A R

AT H 2 0 1 2 2 L AR 1 e A 1 A
T2, I DN A K A 4 v 0 8 A A E — R Y
ACE #0Hfi K, B B HOS HEALH . A H] LC-MS %7€
i 25 1 K A b 8 RO — OB i ACE 41
JIK, 07 L 1C (B A1 ACE #0436 1 2% |, i F 4 F
X S RE SR BE XS ACE Bl HLD , S 4 5 L) il
) T 2 0 2 I JOR ™ ot P AT 5% i (A BRI AR 4

1 MBERE
1.1 MRS

AL, R A 4 B4 0 R i S b K AR
1, S0 00 % i & B M 2R R (2.4LFG) P
fit} (0.8 L), v 4E {7 2> vl B2 it 5 Je 25 F1 i (2 500 U/
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mg), BIRMA R A B K, 78 E Meker 2
Al 5 B (=250 U/mg) 4625 — H i (OPA) |
L2251, s B E A BRA ] 5 5 IR IR -2 2 R -
SRR (HHL), 1G22 ool IR W) 5 8 Bk R
B Wi (ACE) (1% %% £ I , 55 1 Sigma 28w 3 H
B o s,
12 WFE5EE

Orbitrap Fusion Lumos Tribrid MS =& — it
JEAL, 2 E ThermoFisher /A A ; AKTA 2 [ 4lifk &
45, % E GE 2l i S R B O ML, ZRUP R
A SR O T RAL, Jb st DU R 2= AR T A FRA
Al ;1100 Y S 80 AH 3%, 55 B Agilent A H]
1.3 Fix
1.3.1 HEEBGE R i 1 R ) T i B
N 5%, TR B ol S TR (LR
1),3F LA 1 mol/L. NaOH 4 5 [ fift /& & (1) pH {E A
A% 90 min J& KA KIE (95 °C,15 min) , IR E X
M5V pH (E N 7,850 (10 000xg 15 min, 4 C)HL
T I R S A K A B R ACE 1 2R
1.32 R RIS BRI 2R AR O W R O
AR, PRFF LT SRR 5 S i o )
(60,90,120,150,180 min) .pH (6,7,8,9,10) . i
J¥(45,50,55,60,65 °C) | i 75 i & E/S (1% ,2% ,
3% ,4% ,5%) iKY & B (4% ,6% ,8% ,10% ,12% )
Xif 2 K ff ) ACE JI0361 2R A 5200
1.3.3  mapimEfifl BT R IR pH H
N6, KR 8% , FE I A A T 3k 6 T At T
it 35 o0 A A I ) 3 S PR ER DK R W ACE 4
Wil R AP AR, B = P = KO A il A 2%
P50 2 ORI ER 2,
1.3.4  ACE M6l 2/ & ACE 1 il 28 09 il &
K IR SO i e, ) B A I 10 pl
FESL AN 30 Wl 2.5 mmol/L. HHL,37 °CH53% 5 min,
JIA 20 pL 0.1 U/mL ACE J5 37 C#& 3% £ 3% 60
min, ) MA 60 wL 9 1 mol/L. HCL 2 1k 2 Vi ,
ACE B fff B HA (5 R 2 ) W 1 AU F HPLC
e

D S RIR bR E N £ . B B PR A TE VA W (1
mg/mL) i B4 :25,50,80, 100,300 F1 400 wg/mL,
LRERE S L, DA T B AR B, PR R W B
AR bR, 23 bR HE T £2

x1 TREOBREKERE
Table 1 The optimum enzyme hydrolysis conditions

of different proteases

&G B pH 1& = E/C i %MF
ImF/% B E /min
ok G B 7.0 55 2 90
W& & B 8.0 37 2 90
& G B 3.0 37 2 90
&8 i K 7.5 37 2 90
Wk R G B 7.0 55 2 90

®2 MEERKERITEZERSKE
Table 2 Factors and levels of response

surface experiment

A B C
K-F . . .
CGRENIC)  (BgA&mE/%) (B E/min )
-1 45 2 60
0 50 3 90
+1 55 4 120

ACE #112(%)=(AA o= AA i DA o) x100

A G 1 AA e 7PIARR L (S0
WO FEE S HA R AR,
1.3.5 BEEFKMEMIE KR (Degree of
hydrolysis, DH) il % & F OPA 17,
1.3.6  B&EE KA o 1 B i I g 70 Joi dt
BRI 5 >R FH 8 I (21335 72 (gel filtration chromatog-
raphy, GFC)!™! {0 e PEAFFLH B H (6 800 u) .-
FLEE (14 186 u) (/LR Bp(1 355 u) AL
A5 BEH K (612.63 w) H &R (75 w) b e i, LA
HE WS IS (] SR A AR B, o3 T R B R A A
2 bR 2
1.3.7 ACE #l il Ik 9 25 #4 % & >k ] Orbitrap
Fusion Lumos Tribrid MS =& —JE i X /N T 3
ku BY2H 70 AT Z BRI 450 50, Ak e . AT
C18-(2 emx100 pm) ., 4+ C18-(15 ecmx75
pm,5 wm 120A); s A.0.1%H BRI K , i 3l
i B:0.1% W B (9 £ 5 85 Ve LA )y O 0~2
min, 8% ~18% B;2~32 min,18% ~35% B;32~34
min, 35%~100% B;34~42 min,100% B;#t+EE .5
L Ui 0300 nL/min, J5T 3% 5% 1 2 25 X Y O
A R R 1 B R Y 350~1 600 (m/z),
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He Xt 8 4 . ThermoproteomeDiscover ,

1.3.8  ACE #fil BR 9 65 B 1Cs B E R [
FH G BT 6 Pk R Y R B HE AT G L (Sl =
98%) , I A B vl b A T AR T RE Iy A BR S
SERL, Ja XA KA ACE 1 3R 14 1Cs, 247
SE o

1.3.9  ACE #Wiil ik ah J3 2=t 58 KB ACE [l
M4 2% Bhaskar 25207 IR e, ¥
LFRQFY (0,3,9 pmol/L) A [F] ¥ £ % HHL(0.5,
2,2.5,3.5mmol/L) 5 ACE #% 1.3.5 ¥5 5 ¥R A1

D RER IS, (I SR BU R 43 B 4 R 36
%O
1.3.10 s F X% A il BRI ACE 1§ 2 8] 19

TR EAER, f# ] Discovery Studio 2019
AR Iy 70 5, 2 IR o 7 454 A Y
Macromolecules #54t # Build and Edit Protein 4=
A%, T Small Molecules #' A9 Full Minimization
HATEREAL . ACE SR E5H (fUH5 . 108A) WA
RCSB & 1 B 8d P2 F 2 PDB A6, 8 AR 11 Y
Macromolecules 3 H1 [ Clean Protein X ACE 43
THEATIE UE A BRAK RN A AL ] SRS LA Zn*t
JEF s Ly, RE SCIEPE AR R N (X :38.977, Y
38.645,7:50.183), X420 15, wEHERY
CDOCKER HEAT 73 1 X 2P, 3£ F CDOCK-
ER REH 40, M EAR LSS ACE /R E A
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Different proteases
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E: CPW.JZK.Y uUREE N B EAMW BEE AR P S A E O K REE A AR R 5 B Z M A
7 3 3 1 22 5 (P<0.05)

A 1

8 >0 8 ]0>5 @ 5>3 m <3

Z

AT 4 A

Different proteases

(b)

FH 71 8 B VPA 53— X 2 i 45

1.3.11  dasr#r  i#id Design-Expert 11.0
PEAT R SO 1 434, Origin 2018 43 By 4 14 %5 4 Ak 2
AR,

2 H#HR5HMH
21 EABAHIE

eI BEAR 2 E T, ERA 5 Fh 2R 1 B X s 2B
HEK R S, M la i, S FE AR B E
P T 114 7K A 2 die /N N (2.8+0.12) % , Ji 26 FH it 1149 7K
fif e KA (10.58+0.09)% ,5 Fi 2 11 il 7K fift 1 1
K St BE A B 22 7 (P<0.05) . FEARIRE P 5
ol 25 1 T K i R ) K BEHE Y R Y SKSZST>W
X ] A 55 A 1 Y DA S DL R T A OG

T HE— L TR 5 PR G I AR R
22 BB ) 5% ) A T S 4 GRC LA sk 11/
JOR B 231 o /N3 A (B 1b) o WA, s 2R
(CP) WWEZEH 4TI KT 10 ka FPIIT
X5 HGHE 11 R D R R o
SR R LG, K I R K AR (>
10 ku) & 1150 04 L) S 25 B AIG, /N J3 - Jo 6 1 2
53 (<3 ku) 6 £ | - HLIE & 7K i 10 385 R LT o5 L 3]
BTG,

iR 2 (K i T ACE A R 25 S an & e fr
N ,5 R F K # B, ACE 40 i) 28 B v 0 S el e

ACE # i %
ACE inhibition rate/%

K Y

ENGIESE]

Different proteases

(c)

TEE Y B E B KERNKEE (a) 5 FRES T (b)# ACE #HI 2 (c) WM

Fig.1 Effects of different proteases on degree of hydrolysis (a), molecular weight distribution (b)

and ACE inhibition rate (c¢) of casein hydrolysate
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E B (90%+0.07%) , ME B K %A B EER
(P>0.05), "1k # A K i i ACE 3 il 2% 5 I%
(79.8%=0.78%) , Ji 5 I 25 11 il /K fiff W JC 1 3% 22
5 (P<0.05), TERFZE 45 F- 3L B8 55 1 K fi 7= Wy i)
ACE #1325 T Ugwu > B 5 A 5 A&
Tiff 7K A G 4% R0 47 f U5 1 K B 1 & Xu SERUR
PR Ak 3 2R 2L B AR AR KR 7 0 ) ACE
i N PR N R N B RN e e Sy P e
Z U KB INEA G, LG E, PRtk
IR AT B R

22 BERRAWER

2.2.1 iR SF IE) X S AR UK SRR SE e 1R 2
7N, 1E 60 min £ 120 min, 88 /K i B d Ok 1
fn,120 min ZJ5 , B2 UK B2 T A2 €  ACE 417
il 356 it 5 T i T 7 A2 4 22 S 38 e R R
HAFA % K S RAE 90 min MR B F L X —
4510 5 Kim S5 5E — 0, Bl 25 7K fife o 18] 9 228 4
ACE #0246 38 n J BeAIG, 0177 £ 19 ACE i
JUK Bt J 0 e i

222 BEfE pH {EXT B & HOK Ry 2 &1 3
WoR BA pH (EL ARG i AR K R 2 PR
K (P<0.05),1fii ACE 1 2 I 928 R A1, ik & A
hy B 2 K A R O AR R KR, AR
ACE 051 JOR % it i /0N 53— 1) 22 O R 2 6 1 M T
R F P FEAE AR, L8 pH 6 Ay falh Wi 4%
(G

2.2.3 A B R AR UK R 2 1 4
71N, Tt 25 1 K fife B T A il O B e T R TR —
T LN T o L BB 0 PR Ak 2 R
PE R R R ) 25 5 LR I AR K R R
TN, ACE 410 i % fifi 25 T 5 ) 1 T S S 3
J& TR RS TR 50 CAF B KM, 45 &K E
ST 3 S KA T DASR R B KRG ACE
il H A B K A D) 2 B O 0 O B 1Y) 43— 5 R A
HRFh vk, R e 50 CIE A e B 5
224 TSI B UK R R K4 B
N, G I N 1938 0 4% 7K A B I 2 1
J(P<0.05) , {4 il 43 I i 35 0 2 5% ), 7K i B2
To i AR (P>0.05) 33X 2 R A 4 i S Jon o 154
INE]— e R S R E TS A IR
XoF T Tt e S8R 1 5 i K /D T ACE 1) S5 0]

IS 133

Degree of hydrolysis/%

ACE #il %
ACE inhibition rate/%

Tt fige 15 1)

Enzymolysis time/min
2 EafEEt Xt ACE #0022 F0 7k % FE B9 2 )
Fig. 2 Effect of enzymolysis time on ACE inhibition
rate and degree of hydrolysis

ACE 1] %
ACE inhibition rate/%

KA
Degree of hydrolysis/%

6 7 8 9 10

B 3 Ff# pH &3t ACE I A0k i B #0 &2 M
Fig.3 Effect of enzymolysis pH on ACE inhibition
rate and degree of hydrolysis

ACE i 3
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=N o0

- KIREE/%
0 i i "
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it ik ¥l 2
Enzymolysis temperature/C
4  EEfRIE X ACE %I 2= A0 7K fif BE 9 5 1
Fig.4 Effect of enzymolysis temperature on ACE

N33
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E 5 EgRmExt ACE &l 2 07K i B B9 5 1
Fig.5 Effect of enzyme addition on ACE inhibition
rate and degree of hydrolysis
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225 JEYE X EE A OK R E R K6
o Bl IS i R I AR K BE S
R TR . IR & &tk i, 2306k 55 S
R R T s Pk, BRI T 5 Y i, S BOK
fift BEREAG ;. KRB ACE IR0 5 T E T
K TN 5 it 896 3k B e KAH , D ILEEBEIEH
Tt 8% A ALK I A1

2.3 MRz AR

230 mw A 5 A5 R K& B # Box -
Behnken J5 B EF 5 0 3 1 43 BT, 06 45 R W36 3

-= ACEHHI /%
1010 | ki 1™

95k

90 F

ACE i il %
ACE inhibition rate/%

85F

80 L L L 6

W) i
Substrate content/%

B 6 [E¥iREXT ACE 3l 2= 07K fif BE 9 54 1
Fig.6 Effect of substrate concentrations on ACE
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Table 3 Experimental design and results for response surface analysis

ACGRE/ B(BgA&m  C(aFRE/  ACE 474 A(R)E/  B(BgFmm  C(erE/  ACE #¢#
5 . A% .

C) /%) min) 2% C) /%) min) e
1 -1 -1 0 91.1 9 +1 0 -1 95.7
2 -1 0 +1 91.8 10 0 -1 +1 97.0
3 0 +1 +1 95.5 11 0 -1 -1 93.0
4 +1 +1 0 97.4 12 -1 0 -1 91.4
5 +1 -1 0 96.2 13 -1 +1 0 89.8
6 +1 0 +1 97.7 14 0 0 0 92.6
7 93.1 15 0 0 0 93.6
8 92.3 16 0 +1 -1 96.3

FIH Design—Expert #4348 1% 1) ACE # il %2
(9 R [l AR . Y =92.9+2.864 +0.21B+0.7C +
0.634 B+0.44 C-1.2BC-0.294%+1.01B>1.54C",

T Z & RN 4 Fion , BRI A1 ZR 4L
R?=0.9756 , vt Bl 7 & % ik 55 3 & BE R 4T s R =
0.9390, i B 3R B %A R B £ BE 93.9% M )i (B A%
1k, B P=0.0004<0.001 #% & 3% ; 2 #1300 P=

0.408>0.05 A 2% , K WAV G BEAR T, o] FH L
A TR T 0 Pk A U S A VAS 0 R A o [ X B
FIK P  ACE i 252 e , S0 rfr— R 0T A 5%
e db 2, R C? RIS B30 BC 5200 1 i d 3
— R C AR I B? 520 3 AR 4 F A A 45
PR 22 0 468 2 2L 1 R 1 S IO Ay T o TR > il
fiff BT [ > A o

F4 ERBERFTESNR

Table 4 Variance analysis of regression model

7 2R IR T 7 Fm B WE ¥ 7 F1a P
A 91.68 9 10.19 26.66 0.0004***
A (B 8 ) 65.55 1 65.55 171.56 <0.0001##%*
B(B %) 0.36 1 0.36 0.95 0.3684
C (B fR B 1) ) 3.92 1 3.92 10.26 0.0185%
AB 1.56 1 1.56 4.09 0.0896
AC 0.64 1 0.64 1.68 0.2432
BC 5.76 1 5.76 15.08 0.0081%*
A? 0.33 1 0.33 0.87 0.3881
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Bl il ik ) &40 £ 2LBA R G ACE 37 4) Bk 49 T £ 4R AL B F7 4] AL 225

(8% 4)
7 E kR 7 Fo B W ¥ F1a P1a

B 4.10 1 4.10 10.73 0.0169*
(5 9.46 1 9.46 24.75 0.0025%*

*E 2.29 6 0.38

% 1.31 3 0.44 1.34 0.4080

Yk £ 0.98 3 0.33
% o 93.97 15

T ek IR 52 A B8 25 (P<0.001) 5% 32 7R 52 i /5 B2 B 25 (P<0.01) 5 /R %2 i 1 25 (P<0.05) . R*=0.9756,R*;=0.9390,

232 HEefERmGERAREILEE R A T AR B K&
BE B K A AR EARETZES
BN pH 6 JEYI & BN 8% i IE 55 °C HEA
Jni 4% . BEfE ] 120 min, AR 2E K DY
ACE ] R HM A N 99.4% , 1EM 4R 3 5K
UE L 56 0 A5 ¥ (80 99.1% , 5% P (B 5 45 7 13 )
VAR 99.7% , 2% B L7 nl DL 58 R Ak
[
24 MEERULEEREAKBENSTFRES
i

it FH 7 T I ) 5% A KA T R A 2 Y
IR AR 43 R AR AN S TR, SR AL HET 90
min AH L, D0 AR5 B I B 11 KR V) 7K A B 3
KA R T 10 ku F1 3~10 ku B9 & AT,
INT 1 ku WZIRE R, F#A2 0.2<-0.5 ku
10.1<-0.2 ku 4>+ it Z A A9 ik Bt . 7E BIOPEP
B I P8 2R R I R AR 2] 992 A Ik BE I X LA
XF oy B BEAT A A, o Ay R AE 0.1~0.2
ku B ik BE H R 2.2% ,0.2~0.5 ku Jik B e 6] N
43.9% ,0.5~1 ku KB L9k 41.9% ,1~1.5 ik Bt Lk
%147 10.4% ,1.5~2 KB EL 5]k 1.6% , B 1 i K 7
FXF o0 F i BB PAE 0.2~1.5 ku, iR Z5RAE
— PR LR T AR S R A K i W ACE
=T A
25 ACEMHIMREELER

2 i S ok B 25 R 5 UniProt sheepcasin
G AT X, RS Y 484 SR kB, K
H oo,—MEE A 165 55, i H ao-BEHA 122
A B-BEE M 165 5%, A «k—FEE 1 68 4%,
B 50 ok Y BR B 7E B8 5 (BIOPEP  AHT-
PDB SwePep .EROPMoscow #il PeptideDB ) i 17 4%
FILXT, KIEE AR O AL RIEE A ACE

®5 BMEAKBENSTRENS
Table 5 The molecular weight distribution

of casein hydrolysates

%% i E/ku AL AT A JE
=10 16.2 4.1
3<-10 27.7 23.1
2<-3 8.91 8.73
1.5=-2 6.66 6.58
I1=-15 10.36 9.56
0.5=-1 15.7 17.9
02=<-05 9.7 17.7
0.1=-0.2 2.47 8.7
<0.1 2.29 3.7

SIS PR IR BE 10 2% (R 7)), X Lk B T I A
it gt W v ACE 410 3 g JsL A1 ] ik ) IR
PeptideRanker  (http ://distilldeep.ucd.ie/PeptideR-
anker/) XF KB HEAT £ 0, B R P23 KT 0.80 AU JIK
B Oy W A 2R W v PR IR, [R] I 28 % ToxinPred
(http ://web.expasy.org/protparam/ ) % 3 £ 17 5 M il
. W%k Expasy—Compute 1 pl/Mw (https : //web.
expasy.org/compute_pi/) Fl il Bk Bt (14 53 it 1} 55

B IEEE A T IR UE ACE 3 Ik i & L2 7 91) 45
A S a5 S i R Y — 4508 8 AR W 1 R B
LFRQFY,

2.6 BKEEMRSEMEIE

KB LFRQFY 647 A G Uk A i, 4l
R T 98% , XA BL KB AT 51 ACE 1] 1%
PEIGIE , 1 1Cso {8 (7.9£1.7) umol/L ., 33 JIk Bt 2 L2
J51) 5 e MU A T R — B LR TS C R N
T B AR N i A 5 AR S R
XHZ KB ACE 00 il 3 4 6 ) AR (5 i) () BsF
Soleymanzadeh %2 WS¢4 Bk &5 (1 43 2545 2 (1) 7
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Table 6 Peptides with ACE inhibitory activity in casein hydrolysate
Vel KRR KE/A 5 F R Eh ICs
KYIPIQ K—casein 6 761.5 7.28 pmol/L
KFAWPQ o p—casein 6 776.4 (177.1 £ 14.9) pmol/L
KEDVPSE a,—casein 7 803.4 ACE
VVAPFPE a,—casein 7 758.4 (100.0+0.1 ) pmol/L
NENLLRF o —casein 7 905.5 ACE
RPKHPIKHQ o, —casein 9 1140.7 13 pmol/L
DKIHPF B—casein 6 756.4 2419.4 pmol/L
RDMPIQAF B—casein 8 971.5 209 pmol/L
TQTPVVVPPF B—casein 10 1084.6 ACE
GVPKVKETMVPK B—casein 12 1312.8 (376.1 £ 36.9) pmol/L
F 7 BTER ACE H#) Ak
Table 7 The potential ACE inhibitory peptides
731 R R KA 2FREN L Y3 pl PeptideRanker
LFRQFY o, — casein 6 873.5 KA 8.75 8.75
FIMS, 437 2341 @000, -2, Mono miz=437 23413 Da, Mi+=873 46000 Da, Meich Ti06 00 L MF_TRIQIFI'Y
2.5]
~ 76037793
&2 20]
% é - ¥
% ::; Lol 120.08090 v 33270004 [M*ZHP-H, 4“‘34;71-;1; M:2HF+H 61330520 T 7}4’53‘.';‘5134 761.38049
E Z 18208122 b i | R 545'1’34;976 S \\
EE os] v | 1266613.155942 273.2634}2}1‘ 13320026 417.260 s I 692.38788 \
L T \ %129.15155 ‘ 423169 J, 52629340 ¥ 675.361511 t \l
0.0 n foad 0 A | A i w0 | ,
200 300 400 500 600 700 800
B e

Mass—to—charge ratio
B 7 LFRQFY # Z 4 Rik &
Fig.7 Secondary mass spectra of LFRQFY

IK MVPYPQR (IC5=30 pmol/L); Villadoniga %5
M a-FLHE A2 E RIS ACE S0 JIK : TTFHTS-
GY (IC5=142 pmol/LL) 1 GYDTQAIVQ (IC5x=1.0
mmol/L) .
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RS R £
(A)
LFRQFY:H2-A:ASP415:0D1 329829 HA4t;Hw A
LFRQFY :H60-LFRQFY:0124 1.9474 EW S )
A:TYR360:HH-LFRQFY.0123 2.82352 4.4k
A:LYS368:HZ1-LFRQFY:077 2.9128 B4
LFRQFY:H43-A:HIS353:NE2 2.69281 &4t
LFRQFY :H59-LFRQFY : 082 2.01062 A4t
LFRQFY:H63-LFRQFY.0123 2.05461 &.4¢
LFRQFY:H79-A.GLU143.0E1 2.87801 4.4
LFRQFY:H80-A:ASN70.0D1 2.29365 4.4t
LFRQFY :HI104-LFRQFY:082 240614 &4k
A:LYS368:HE1-LFRQFY:077 2.84054 &4t
LFRQFY :H25-A:HIS353:NE2 2.93048 &£.4¢
LFRQFY :H45-A:ALA354:0 2.97238 &4t
LFRQFY :H53-LFRQFY:082 2.88458 A4t

[y

A:ARG522:NH1-LFRQFY 3.49908 A4t A4t

LFRQFY:H2-A:HIS383 238482 A4k #Hw A
A:TYR62-LFRQFY 5.25144  HRAEA A
A :PHE457-LFRQFY :C12 3.82468 HAKAER A
A :PHES27-LFRQFY:C12 4.67027 FAKAER A
A :PHES27-LFRQFY :C16 5.19319 ZAKAER A
LFRQFY - A:ALA354 5.24589 #AKAER A
LFRQFY -A:VAL380 4.84468 HKAEA A
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Abstract

In order to optimize the technological conditions for preparing ACE inhibitory peptide of sheep casein by en-

zymatic hydrolysis, and a new ACE inhibitory peptide was screened and identified from casein hydrolysate. ACE in-

hibitory peptide was prepared from sheep cheese protein by five proteases enzymatic hydrolysis, and taking molecular

weight distribution, degree of hydrolysis and inhibition rate of angiotensin—I—converting enzyme

(ACE) as indicators to
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screening the most suitable protease. The single factor and response tests were used to optimize enzymatic hydrolysis con-
ditions. The amino acid sequences of components less than 3 ku were identified by Orbitrap Fusion Lumos Tribrid MS,
and the potential ACE inhibitory peptides were screened and determining their 1Cs, values after synthesis. The inhibition
kinetics of enzyme was determined by Linewaver—Burk mapping, and molecular docking was used to explain the mecha-
nism of peptides inhibition of ACE. The results showed that alkaline protease was the most suitable protease, the optimal
enzymolysis conditions were as follows: pH 6, substrate concentration of 8%, enzyme/substrate ratio (E/S) of 4%, tem-
perature at 55 °C and enzymatic hydrolysis time for 90 min. The ACE inhibition rate of casein antihypertensive peptide
prepared under this condition was 99.1%. A total of 484 peptides were identified in the fraction less than 3 ku, among
which 10 peptides had been verified to have ACE inhibitory activity. A novel peptide LFRQFY (derived from a,—casein)
were found to have highly inhibition potency with ICs values of (7.9+1.7) umol/LL and exhibiting mixed inhibition pat-
terns. The molecular docking results revealed that LFRQFY were mainly attributed to forming very strong hydrogen bonds
with ACE amino acid residues Ala354 (S1 pocket) and His353 (S2 pocket), and showed significant antihypertensive ac-
tivity tn wvitro.

Keywords ACE inhibitory peptide; sheep milk; the molecular weight distribution; molecular docking; response surface

methodology



