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Fig.2 Effect of HPTS combining with lysozyme treatment on the leakage of UV-absorbing material

from Bacillus subtilis spores
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Table 1 Effect of HPTS combining with lysozyme treatment on the Na*/K*—ATPase activity of Bacillus subtilis spores

B 7% /U-mg™ prot

A 5 - 5
A 0.05% 7 ) B 0.1%7% H B 0.3%7% A B

El=Po:d 18.48 £ 0.151 - - -
200 MPa-25 C 17.18 £ 0.488 16.79 £ 0.192 16.37 = 0.505 16.18 = 0.655
200 MPa -65 C 12.42 £ 0.277 12.14 + 0.301 11.61 +0.452 11.16 + 0.440
200 MPa -75 C 10.48 + 0.386 9.52 +£0.350 9.14 £ 0.733 8.60 +0.223
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Fig.4 Scanning electron micrograph of Bacillus subtilis spores under HPTS combining with 0.3% lysozyme treatment
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Fig.5 Effect of HPTS combining with 0.3% lysozyme treatment on the permeability of Bacillus subtilis

spore inner membrane
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Table 2 Effect of HPTS on the composition of the conformational unit of the secondary structure

of Bacillus subtilis spores

BE R REM%

4k 2

a-# % B & B4 fi ALK W
&R 39 32 18 1
200 MPa-25 °C 38 31 15 16
200 MPa-65 C 36 23 21 20
200 MPa-75 C 33 21 23 25

®3 HPTS £AAHBAEXNFH - REMMEK A THBI N

Table 3 Effect of HPTS combining with lysozyme treatment on the composition of conformational units

of the secondary structure of Bacillus subtilis spores

R BEE %

4 78 75 W B %

a-4 B & B4 f T Kt
200 MPa-25 C 0.05 37 29 16 18
0.1 36 26 18 20
0.3 35 26 19 20
200 MPa—65 C 0.05 34 23 21 22
0.1 33 22 23 22
0.3 33 21 22 24
200 MPa-75 C 0.05 32 20 23 25
0.1 30 20 24 26
0.3 30 19 23 28
3 it 2 % xR
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Inactivation of High—pressure Thermal Sterilization Combining with Egg White Lysozyme
on Bacillus subtilis Spores

Xin Weishan, Liu Yue, Li Jiajia, Wu Sirui, Wang Xujuan, Wang Chuanfa, Zhang Zhong"
(College of Food Science and Engineering, Ningvia University, Yinchuan 750021)

Abstract This study aimed to investigate the inactivation effect of HPTS combining with egg white lysozyme on the
spores of Bacillus subtilis. The spores were treated with pressure 200 MPa at 25, 65 °C and 75 °C, and egg white
lysozyme at 0.05%, 0.1% and 0.3%. After treatment, the inactivation rate of Bacillus subtilis spores, leakage of nucleic
acid and protein, the change in the cell membrane ATPase activity, the changes in inner membrane permeability of
spores and the damage on protein of the spores were determined. The results showed that HPTS and egg white lysozyme
synergistically inactivated the spores, and the survival concentration of spores decreased by 3.91 lg (CFU/mL) after 200
MPa/75 °C combining with 0.3% lysozyme treatment. HPTS combining with lysozyme treatment significantly increased the
protein and nucleic acid leakage and conductivity of the spores, significantly decreased the Na'’/K*—ATPase activity, de-
creased the stability of the budding spore proteins, and significant increases in the permeability of the inner membrane
of the spores. In summary, HPTS combining with egg white lysozyme treatment inhibited the activity of key enzymes in
the spore metabolic pathway, while disrupting the spore wall, inner membrane and other structures of Bacillus subtilis
budding spores, changed the physiological properties of spores, and eventually led to spore inactivation.

Keywords high—pressure thermal sterilization; egg white lysozyme; sterilization; spores; cell structure



