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Study on the Enzymatic Hydrolysis of Antihypertensive Peptide from Perna viridis
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Abstract

medicine and health food.[ Method ] The temperature, pH, solid-liquid ratio, mass ratio of enzyme to substrate on enzymatic hydrolysis process

(Pharmaceutical Institute of Hainan Province , Haikou, Hainan 570311)
[ Objective ] To study the conditions of enzymatic hydrolysis of Perna wviridis, which provided a basis for the later development of

was studied to obtain enzymolysis technology by orthogonal experiment on the basis of single factor experiment.Finally, the time of enzymatic
hydrolysis was studied by monitoring the ACE inhibition rate and hydrolysis rate.[ Result] The optimal enzymatic conditions of alkaline proteade
were the temperature 50 °C, pH 9.5, solid-liquid ratio 1:4( g:mL) ,mass ratio of enzyme to substrate 1% ,emzymolysis time was 2 h.[ Conclu-
sion ] The alkaline protease can hydrolyze Perna viridis to obtain the antihypertensive peptide of Perna viridis. This method is simple and feasi-

ble.
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(TEDIA) ; Ift 48 5k 2R 7 (LAl (ACE, LR M AE YR A R
o] s AER TG D (B R AR ) 5 5 bR IBEZH i 9 5% 282 (HHL,
SIGMA) .
1.2 RIGINEE  HLF K (BP211D, Sartorius ) 3 B FVHE i 7K
T (RS 2 SR I A PR FD) TR K A s 5
(SHZ=-95, YL Xt THEALEAT R BTAE A H] ) 5 B0 75 U 05 e 4%
(SK250HP, IR F A s A R AR 5 53 R e R B O
HL(TGL~16MC., R V4 /R BRI B3 CoWLAT BIR A w5 e 350V AH
AT (LC-2010AHT , S5 Ht b A B (D) A BRA F]) 5 Cog b
(YMC) ; 125 T8 ( DZF-6050, 1L RS0 AT BN F] ) 3 55
#5255 pH 11 (PHSJ=5, AR =R B FR A H]) 5 16
TR PR (852, H MBALSER A R AT o
1.3 ReH*E
131 S5FME DU i & o BT fE 35 2206 DU s 5 2o 5%
B2z, B RITFOIRE, S0 Ve UR T4 LA 1:4(m/V) BB
95% 1,50 CHiiflg 4 h, H & 4 W, B2 TS, v, 1535
SRNE DUHLEE 85, B -20 CukA TR i s
1.3.2  ACE i ZME Hik. 43R 1 iR HCL,
HHL ACE #l[57] . 112 5 2% vy F1 ACE T [W]— .08
37 CF/K¥ FRE 35 min, J5HIA 150 pL 9 1 mol/L HCl #5%
bR, U8, BIVASHE S T 0T VA W28 U R

L iR AR X RV TRRN 25 S T 4% 20w, HPLC
D5 bR W g T R 8335 45 R B35 A R g (250 mm X
4.6 mm,5 pm) ;FBIAH:0.1%TFA Z)i% :0.19% TFA 7K , i 2 AH
IR YA K 2 B R. A W B K 228 nm' s i
1.0 mL/min; #F#EHE 20 wl,
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PRIRBIETRI AR
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Table 1 Solvents required for the preparation of each solution

ACE 0.1 mol/L #ffi

R I mol/L 5 mmol/L  HIF]  FeFhZoli 0.1 U/mL
i HCI  HHL ACE 0.1 mol/L  ACE
Potution L wL inhibitor  borate buffer wL
L wL
KAl Sample 0 40 30 70 10
X} HE Control 0 40 0 100 10
25 [ Blank 150 40 30 80 0
x2 EIEREERF
Table 2 Mobile phase time procedure %
s} [ 0.1%TFA 7K 0.1%TFA ZJiE
Time // min 0.1%TFA water 0.1%TFA acetonitrile
0~5 90 10
5~35 60 40
35~36 20 80
36~46 20 80
46~47 90 10
47~51 90 10

1.3.3  FiE T 2.

1.3.3.1  FgFPExt ACE iRy s2mm . FRIGHE ARG DUHL
HH S g, BT 25 mL BAK CRRREE  1:5) RG24, 530
AR 3 b 4 Fiiilg 0.1 g (il 5 IR 0BT [ 2% ) 4% /K 3
IR AR ,0.5 mol/ L ¥ S AL SR TR 15 pH, I it i
TE TR B R R K T 58 TH KW 2 b, RS L TR 95 Cokith
10 min 2% 1 i S 0, 8520 (4 000 r/min) 15 min, B F15 W,
O3B “1.3.27 Jr ik g ACE 0 5300 5 T PR R 0 i AR, -
T4 ACE #iil% ,

*3 EMEOBHNEBREEY

Table 3 Enzymatic hydrolysis conditions of each protease

e [EZES 0 TR

No. Enzyme type p Temperature // °C
1 s =i 7.0 50

2 iYL H 9.0 50

3 GEA=L: 1.6 37

4 [ 1 it 8.0 50

1.3.3.2  pH Xf ACE #IR 540, LA ACE 4] 5 A 455
BREEER 125 Bt 8 PR 5 CH Jo : Hoh 2% iR 50 °C
S T B ARRHE] 4 b, A 0.5 mol/L NaOH 43|35 pH 4y 8.5,
9.0.9.5.10.0,10.5 Fiffiff , HC 1 W5 W, 43 9044 1.3.27 J7 3600 7
ACE il %

1.3.3.3  RJEXT ACE #1520, DL ACE )il 2% 45
b BHRC LG R 125, iR LGS IR i el 2%, pH 9.5
A AR E] 4 b, 43 TIAE 45 47 .50 .52 .54 °C 564 T lgfi
B, 435 1.3.27 Jr gl ACE i %,

1.3.3.4  BHR HEXT ACE M52, DL ACE IR k45
b B A S Y R T 2% ,pH S 9.5, TR 50 °C 4%
P EGAEITE 4 h, A3 BI7ERRE LA 1:3.1:4.1:5.1:6,1:74%

PF T B, R, 0 B 1.3.27 Tk g ACE i 3.
1.3.3.5 BESCY0 BTi HEXT ACE M ms2m . Ll ACE
IR ERR BREEL g 1:5,pH 9 9.5 3% 50 °C A1 T il
NI 4 b, 0 R S IR SR L 1% 2% 3%
A% 5% S F T B TR 42 IR 1.3.27 Jk M ACE
i
1.3.3.6 J35RNG 01 ACE M| IREg A T 2450001, AR4E
PERIXIZE R, IR E A pH ORI LU e 5 I o
HON R 3R G5 3 4 v Lo(3") IR I Wi i T 283
PEATAL .

£4 ESHREHAT

Table 4 Factor level tables of orthogonal experiments

K2 Factor
B - ( =N
K (o cOpp O TR
Level A Enzymatic Solid- - L
(pH) hydrolysis liquid Zr:lzgizt:
temperature ratio // %) %)
) ?

1 9.0 47 1:4 1
2 9.5 50 1:5 2
3 10.0 52 1:6 3
1.3.3.7  JKfgmtEXT ACE #0§IR 520 . FERNR L 115,

BB R SR T L 1%, pH 9.5, L 50 °C 444
TR 4 h, B f#AT 0.2 mol/L NaOH i 2 4k pH {6
9.5, /AR5 0.50.0.75.1.00,1.50,2.00 ,.4.00 h ] NaOH i
R BT, A B 1.3.27 FEAE ACE Hif
() e 3 A — A TR B 35 AR 6 DU B 111 /K B, 7K i
FERTH R AT
BxXN, 1 1
= o, 100%
Hrr, By NaOH F{ & 5 N, R & it F1 % NaOH (1)
WREE s MP R P A R B Sk, B 1 g FORME E R P
JURSEE Py 2 BE R B, TEIZAE AR R EL 7,77 mmol/ g5 HX 0.44,
2 HRE55H
2.1 EERIFZET ACE HIBIRMZN  #2°1.3.3.17 irkitt
RS, SR E 1R, BERRP AN, SRR v AR
FAALASABAN ], AN [ 8 Bl X ] — b 2 1 ol i e A5 20 = P 1
R BT RE AN, HRTRFFT 3R, Ik C K2l
ZAIR RN 2R T 2 MR o35 790 h 35 A Bk Pk 2 R 2 4
Fiis ACE $RIIE e AT om0 B 2 P K 1
2 -COOH EAT M e ™ | s o 26 1 00 075 1 e
17,18 100% o P 13X 50 1 4 Fh i b s BRI 8 R
FEFI
2.2 pH X ACE #IFI RN #2°1.3.3.27 kit 7ik5s,
SERNIE 2 Fr7R . 7E pH g 8.5~9.5 I, ACE #iH| % pH
G KIMHE N, ACE 41l 32 535 85.16% ; MI7E 9.5~ 10.5 i,
ACE i 28 MiBEE pH ARS8/ )N , RG89 7
PS5 TSR pH A 5%, BB Bl pH, g A9 2R B, 2
pH T fid pH B, Bk 28 R 2 0 o R Ik, f  Lak
ey feid pH o8 9.5,

DH
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Fig.1 Enzymatic hydrolysis effect of four kinds of proteases on

Perna viridis
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Fig.2 Effect of enzymolysis pH on ACE inhibition rate
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Fig.3 Effect of enzymolysis temperature on ACE inhibition rate
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Fig.4 Effect of solid-liquid ratio on ACE inhibition rate
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MEHFRA SRR AR . SR AR & L 2%,
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Fig.5 Effect of mass ratio of enzyme to substrate on ACE inhi-

bition rate

2.6 FEERM ACE HMFIRKEERE TZRMAMA  hk S il
2& R IHTIR 4 4> PUZOW AR ™ M1 ACE i 5532 i AR
iﬂ/l\ﬁﬁkﬂﬂ pH Gl SR T L RRA L, Ho, pH
BN . MR IFALE 8 A,B,C, D, , RIRf% pH 4
95,@@%@@&2%7 50 C BB L 124, il S IR SR LU N 1%
R5 L(3) EXRBHER
Table 5 Results of L,(3*) orthogonal experiments

o K £ Factor ACE 2=
‘Nif)%ﬁ R 5 c R ACE inhibition
: rate // %

1 1 1 1 1 75.99
2 1 2 2 2 77.76
3 1 3 3 3 76.22
4 2 1 2 3 78.76
5 2 2 3 1 83.25
6 2 3 1 2 81.22
7 3 1 3 2 75.16
8 3 2 1 3 78.31
9 3 3 2 1 76.96
k, 76.66 76.64 78.51 78.74
k, 81.08 79.77 77.83 78.05
ky 78.23 78.14 78.21 717.76
R 4.42 3.13 0.68 0.97

2.7 JkfEEE)NY ACE M RpRomm  +£°1.3.3.7" ikt Ay
G, AN 6 Fro . BRI E]AE 2 h A, K AR A ACE
PR TN, M 2 h B, PR SR AR Ak, TR
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Fig.6 Effect of enzymolysis time on hydrolysis degree and ACE
inhibition rate
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