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Sudy on the optimum hydrolytic process of sesame protein by response
surface method and theantibacterial activity of its hydrolysate
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ABSTRACT: Objective Toobtainthe maximumenzymatic hydrolysisefficiency ofthe stepwise double-enzyme
hydrolysis of sesame protein and the antibacterial activity of its hydrolysate. M ethods The process parameters
of stepwise double-enzyme hydrolysis of sesame protein were optimized by response surface method. The
size of inhibition zone diameters was measured to investigate the antimicrobial activity and minimal
inhibitory concentration of sesame protein hydrolysate on Escherichia coli and Staphylococcus aureus.
ResultsThe optimum enzymatic hydrolysis conditions of the stepwise double-enzyme hydrolysis were as
follows: total enzyme was 6200 U/g, the dosage of alkaline protease to papain was 3:1, the papain was added
after the alkaline protease reacted with 1.6 h, and the total reaction time was 4 h. Under these conditions, the
measured value of sesame protein hydrolysis degree was 29.673%, and the predicted value was 30.622%.
Two kinds of values were almost identical. The sesame protein hydrolysat had no inhibitory effect on
Escherichia coli, but it had the activity of inhibiting Saphylococcus aureus, and the minimum inhibitory

activity was 25.29 mg/mL. Conclusion It is feasible to optimize the enzymatic hydrolysis process of

HE£WmA: (13-1-4-137-jch)
Fund: Supported by Basic Research Project of Science and Technology Program of Qingdao City (13-1-4-137-jch)
*BiES: , , E-mail: suixiaoqd@sian.com

*Corresponding author: SUI Xiao, Associate Professor, College of Life Science, Qingdao University, Qingdao 266071, China. E-mail:
suixiaoqd@sina.com



4048

sesame protein by using response surface analysis, and the sesame protein hydrolysate has the activity of

inhibiting Staphylococcus aureus.

KEY WORDS: sesame protein; stepwise double-enzyme hydrolysis; response surface analysis; Saphylococcus

aureus; antibacterial activity
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Table2 Design and results of response surface methodology
X Xa X Xy 1%
1 0 0 1 1 30.421
2 -1 0 0 1 23.74
3 1 -1 0 0 25.02
4 1 0 0 -1 27.43
5 0 0 0 0 33.14
6 | 0 1 0 22.22
7 0 1 1 0 24.86
8 | 0 -1 0 21.193
9 -1 1 0 0 24.39
10 0 1 0 1 27.484
11 0 -1 -1 0 23.509
12 1 1 0 0 25.96
13 0 1 0 -1 23.098
14 0 -1 0 1 22.097
15 0 0 1 -1 29.372
16 0 1 -1 0 23.021
17 0 0 0 0 27.086
18 -1 0 0 -1 22.923
19 0 0 -1 -1 24.975
20 0 -1 1 0 23.952
21 1 0 1 0 26.823
22 0 0 0 0 30.39
23 0 0 -1 1 25.961
24 0 0 0 0 30.937
25 -1 -1 0 0 23.904
26 1 0 0 1 26.25
27 1 0 -1 0 27.605
28 0 -1 0 -1 26.95
29 0 0 0 0 29.921
P 0.0097, 0.0100,
>
P=0.6807 0.1000, > > >
Xi P 0.0088(P <0.0500) , Xp
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Table3 ANOVA for DH response surface quadratic model

F P
201.58 14.00 14.40 3.72 0.01
Xi 35.77 1.00 35.77 9.24 0.01
X, 0.95 1.00 0.95 0.25 0.63
X3 10.80 1.00 10.80 2.79 0.12
Xy 0.12 1.00 0.12 0.03 0.86
XXy 0.05 1.00 0.05 0.01 0.91
XiXs 0.82 1.00 0.82 0.21 0.65
Xi Xy 1.00 1.00 1.00 0.26 0.62
X X3 0.49 1.00 0.49 0.13 0.73
XXy 21.34 1.00 21.34 5.52 0.03
X3 Xy 0.00 1.00 0.00 0.00 0.99
X2 62.20 1.00 62.20 16.08 0.00
X2 79.38 1.00 79.38 20.52 0.00
X5? 34.02 1.00 34.02 8.79 0.01
X2 13.48 1.00 13.48 3.48 0.08
54.17 14.00 3.87
35.22 10.00 3.52 0.74 0.68
18.95 4.00 4.74
255.75 28.00
1r’=0.8782  R,=0.7564
X; Xy (P>0.0500) X2 X2 X? ,
(P<0.0100), X,*
(P>0.0500) XXy XiXs XXy
XoXs  XsXy (P>0.0500), X,X, (P<0.0500), 2 , 3:1 4h
, ,
(a)
6050 U/g 1.5
33 MMNE 3D BS5FSLE S (b)
2 , 5
Design-Expert.V8.0.6
1 , 1.5 h, 40 h 3 3:1 1.5 h

: 6050 U/g 31,
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Fig. 1 Response surface plot (a) and contour plot (b) of the interactive effect of total enzyme dosage and enzymatic ratio
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Fig.2 Response surface plot (a) and contour plot (b) of the interactive effect of total enzyme dosage and the adding time of papain
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Fig. 3 Response surface plot (a) and contour plot (b) of the interactive effect of total enzyme dosage and total reaction time
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Fig. 4 Response surface plot(a) and contour plot(b) of the interactive effect of enzymatic ratio and the adding time of papain
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Fig. 5 Response surface plot (a) and contour plot (b) of the interactive effect of enzymatic ratio and total reaction time
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Fig. 6 Response surface plot(a) and contour plot(b) of the interactive effect of adding time of papain and total reaction time
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Table4 Test results of optimum condition of enzymatic reaction (n=3)

1 2 3 RSD(%)

(%) 29.761 29.588 29.670 29.673 0.29




10 , 4055

7 (a) (b)
Fig. 7  Antibacterial effect of sesame protein hydrolysate on Escherichia coli (a) and Saphylococcus aureus (b)
1. ;2. ;3. ;4. ;5. pH 9 Tris-HCl ; 6.
1. sesame protein hydrolysate; 2. control solution of alkaline protease; 3. control solution of papain; 4. control solution of sesame protein; 5. pH9
Tris-HCl buffer solution; 6. physiological saline
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