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Abstract: The preparation process of a— glucosidase inhibitory active peptides from sea mustard was optimized by response

surface method in order to obtain a new effective ingredient for regulating postprandial blood glucose. Five proteases were

selected to hydrolyze sea mustard protein. The effects of substrate concentration, enzyme— substrate ratio, pH, temperature , and

hydrolysis time on inhibition rate and degree of hydrolysis were studied.Based on the results of single—factor experiments, Box—

Behnken design principle was used to perform a three - factor and three—level response surface optimization test. Then the

molecular weight of the hydrolysate was measured and the kinetic curve of enzyme inhibition was drawn.The optimal hydrolysis

conditions were ; Alcalase , substrate concentration 7.11% , pH10.14 , temperature 47 °C , enzyme concentration 10000 U/g, and

reaction time 1 h. Under these conditions, the inhibition rate was 51.17% .The half-inhibitory concentration of the sea mustard

hydrolysate was 46.079 mg/mL,and the inhibition type was typical reversible mixed—type inhibition.In this study,the optimal

preparation technology and physicochemical properties of a— glucosidase inhibitory active peptides from sea mustard were

obtained , which provided theoretical and experimental basis for the development of novel hypoglycemic active peptides.
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Table 1  The reaction conditions of protease
KA A B 2 A il Tk A PR 1 il AN A il JRBRE F il
HEE(C) 50 50 50 50 50
AFE] (h) 4 4 4 4 4
SRR (%) 4 4 4 4 4
JnfgE (U-g™") 8000 8000 8000 8000 8000
pH 10.5 7.5 3.0 7.5 7.5
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Table 2 Independent variables and their
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Table 3 Main reaction sites of different enzymes
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Fig.1 = Selection of the best protease
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on inhibition rate and hydrolysis degree
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11 1 0 1 46.49 S, pH XTI 22 0 5 3 K TR R, fE— R
12 0 0 0 50.74 ¥R pH B FASIEFEAMGI R, X558
13 1 0 -1 25.56 T7 25T EE R —EL,
14 _1 1 0 40.18 2.3.4 IGUFSEES SR Design—Expert 8.0.6.1 X [A] )5
15 0 0 0 49.57 AR AT oM, IR B AE T N YR E 7.11% ,
16 _1 0 _1 34,56 pH10.14 ,JR )& 47.48 °C , filifilE&: 10000 U/g, JZ )7 it ]
17 1 -1 0 28.08 1 h,(EfiHi(?ﬂ]r&ﬁU%E@%jtﬁ{ﬂMﬁjﬂ 51.31% , 1)‘(

2.3.2 MERIJY 22500 XFER 4 BRI B AT 4T,
(CEIEYE oy

Y =49.20-0.68X, +5.30X, +5.64X, + 1.61X,X,
+3.651X, X, —4.15X,X, -7.43X} -6.03X; —-4.90X: ,

i BERE A M S 6 4R AR O A A Dt DR A A AR N DA
BERYASE 7.11% ,pH10.14 4 B 47 °C g i
10000 U/g, Je Biff (] 1 he JF R =P A7 il g 2h 1T
SOUE , B A (A 36 51.17 % |, 435 S 5 e AR i
ZAT B PME R 2E /N T 1%, BT [E1 Y 07 F 5 52
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Table 5  Analysis of variance of regression equation
T AR R R H ¥ F{H Prob > F BEE
A 1157.21 9 128.58 56.95 <0.0001 3
X, 3.67 1 3.67 1.63 0.2429
X, 224.83 1 224.83 99.58 <0.0001 ok
X, 254.14 1 254.14 112.56 <0.0001 o
X, X, 10.34 1 10.34 4.58 0.0697
X, X, 53.36 1 53.36 23.64 0.0018 ok
X, X, 68.89 1 68.89 30.51 0.0009 ok
X; 232.57 1 232.57 103.01 <0.0001 s
X2 153.33 1 153.33 67.91 <0.0001 ok
X3 101.07 1 101.07 44.717 0.0003 ok
5k 2= 15.80 7 2.26
RAYUT 11.77 3 3.92 3.88 0.1115
AR 4.04 4 1.01
IVl 1173.02 16

R =0.9865; R, =0.9692
o+ HEFRFEP<0.05); «+ HEFHEFE(P<0.01),
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Fig.7 Response surface plots for the interactive effects of different variables on inhibition rate
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Table 6 Molecular weight distribution of
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o1 F 1 (kDa) (%)
10~5 1.24
5~1 9.83
1.0~0.5 15.03
<0.5 73.90
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