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Table 1 Codes and levels of factors chosen for the trials

Level
Parameter Coded” Actual
—1 0 +1
Pressure/ (MPa) X X, 100 300 500
Temperature/(°C) X X, 20 40 60
Pressure holding time/(min) x5 X, 10 15 20

Note: (1) x; =(X; —300)/200;x, = (X, —40)/20;x; =(X; —15)/5.
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R A AR ST o AT SRR A 1 LR I35 ELN 0~600 MPa, TAEIRJE 0~60 C . f%
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Design Expert(Version 6.0, 11)fl SPSS12. 0,
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Table 2 Experimental designs and responses

Trial No. X T 3 Y
Experimental Predicted
1 0 —1 —1 78. 66 73.05
2 0 0 0 50. 67 51.43
3 —1 1 0 32. 89 30.75
4 —1 0 —1 82.65 81.07
5 1 0 1 26. 32 27.90
6 1 1 0 6. 14 1. 05
7 0 —1 1 78. 64 74.92
8 1 —1 0 18.23 20. 37
9 —1 0 1 78.57 75.10
10 0 0 0 58. 44 51.43
11 0 0 0 48. 27 51.43
12 0 0 0 46. 34 51.43
13 —1 —1 0 96. 66 103. 85
14 0 1 —1 19. 48 23.20
15 0 1 1 24.63 30. 24
16 1 0 —1 9.53 13. 00
17 0 0 0 53.42 51.43
x3 EHARABEBRFESHR
Table 3 Analysis of variance for regressive equation
Source Sum of squares DF Mean square F Value P Value
Model 12 382. 10 9 1375.79 29.92 <<0.0001""
X 6644. 16 1 6644.16 144. 48 <0.0001"°"
T2 4467.49 1 4467.49 97.15 <0.0001""
X5 39.78 1 39.78 0. 87 0.3833
X 212.08 1 212.08 4.61 0.0689
x5 136. 02 1 136.02 2.96 0.1291
5 99. 29 1 99. 29 2. 16 0.1852
Rap 667.71 1 667.71 14.52 0.0066""
123 108. 89 1 108. 89 2. 37 0.1677
R 6.68 1 6. 68 0.15 0.7144
Residual 321.90 7 45. 99
Lack of fit 232. 33 3 77. 44 3.46 0.1309
Pure error 89.57 4 22. 39
Cor total 12704. 00 16
Note: Determination coefficient R, =0. 974 7 ; Adjusted determination coefficient R . =0. 942 1.

(% %) indicates significance at 0. 01 level.
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Fig. 1 Response surface and contours of Y= f(x, ,25,0)
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Fig. 2 Response surface and contours of Y= f(z,,0,23)
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Fig. 3 Response surface and contours of Y= f(0,x; .23)
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Proteinase activity/(U)
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Table 4 Correlation of survival count and exoproteinase activity of Bacillus subtilis

Survival count Proteinase activity
Trial No.
Actual/(cfu » mL™ ") logi, Actual/(U) log1o
1 290000 5. 46 78. 66 1. 90
2 3130 3.50 50. 67 1.70
3 1960 3.29 32.89 1.52
4 290000 5. 46 82.65 1.92
5 896 2.95 26.32 1.42
6 121 2.08 6. 14 0.79
7 6910 3.84 78. 64 1. 90
8 708 2.85 18. 23 1.26
9 125000 5. 10 78.57 1. 90
10 4210 3.62 58. 44 1.77
11 3250 3.51 48. 27 1.68
12 1960 3.29 46. 34 1.67
13 468000 5. 67 96. 66 1.99
14 429 2.63 19. 48 1. 29
15 896 2.95 24.63 1. 39
16 201 2. 30 9.53 0.98
17 3820 3.58 53.42 1.73

Note:R=0. 933 0,significance at 0. 01 level.
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Effect of High Pressure on Exoproteinase of Bacillus subtilis

XIE Hui-Ming' , HUANG Xun-Duan'?,PAN Jian',ZENG Qing-Mei',
WANG Hai-Xiang' ,JIANG Ye-Lei'

(1. Engineering Research Center of Bio-Process sMinistry of Education ,
Hefei University of Technology ,Hefei 230009 ,China;
2. School of Life Sciences s Anhui University , Hefei 230039 ,China)

Abstract; We studied the effect of high pressure process(HPP) on exoproteinase of Bacillus subtilis by
using Box-Behnken response surface methodology. Experimental results showed that HPP could inhib-
it activity of exoproteinase significantly. In the course of treatment, pressure and temperature were key
factors to passivate enzyme, and their interaction was notable. A model of exoproteinase passivation
was established by design expert software, which determination coefficient was 0. 974 7 and adjusted
determination coefficient was 0. 942 1. Analysis of variance implied that the model was significant.
Therefore,the model could be used to analyze and predict. Additionally, the experiment indicated that
exoproteinase activity correlated with lethal rate significantly (R=0.9330). The exoproteinase could
be regarded as an index to evaluate effect of HPP on microorganism.

Key words: high pressure processCHPP) ; Bacillus subtilis ; exoproteinase; response surface methodology



