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High pressure tolerance of high order structure in biopolymers has been
reported under molecular crowding conditions (solute conc., 300-400 mg/ml). Therefore, it was
assumed that high pressure inactivation of bacteria might be less effective in foods such as meat
than in dilute food systems due to their enhanced tolerance possibly caused by high solute

concentrations at 30-40 %. Ethylene glycol, polyethylene glycol, and Ficoll as molecular crowding
agents (MCAs) were added at a max. concentration of 40 %w/w to phosphate-buffered saline where
Escherichia coli cells were suspended. The suspension was treated with high hydrostatic pressures
(HHPs) of 400-600 MPa at 25 ° C for 10 min and then spread on selective and nonselective media to
detect healthy cells and healthy/injured cells, respectively. There was a trend where HHP-induced
injury of the cells was suppressed by the addition of MCAs, and healthy population was highly
detected under some conditions.

Ficoll



ATCC25922

[1.2]

(3]

DNA 300 - 400 mg/ml 30 - 40 %
1 mg/ml
ATCC25922 EG PEG200 Ficoll®
- 0 10 20 30 40%w/w
pH7.4 25 400 500 600MPa 10
37 25 /37
ASTCC25922
25 37 [1]
1 EG 1
MCA EG 600 MPa
500 MPa 40 % 37
2 400 MPa
EG10 % 500 MPa 600

MPa



10 |ssss=sss=s jpitial counts sssssssass 10 ss===ss===ss= jpitial counts =sssssssss 10 [m=sss=ssss jpjitial counts =ssssssans

Viable cell counts (log10 CFU/ml)
Viable cell counts (log10 CFU/ml)
Viable cell counts (log10 CFU/ml)

0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
weight fraction molecular crowding agents (%) weight fraction molecular crowding agents (%) weight fraction molecular crowding agents (%)

F125°C E37°C @37 °C(s) £125°C B37°C #37°C(s) F125°C #37°C ®37°C(s)

25 | 25 37
37 137 (s), 37

) PEG200 2
MCA PEG200 600 MPa

500 MPa
40 % 37

400 MPa PEG200

10 wsssss=sss jpjtial counts ssssssssss 10 m=ss=ss==s jpitial counts ==sssssass

:

[

0 [m=s=sss==ss jpitial counts =sssssssss

. | 600 MPa |

Viable cell counts (log10 CFU/ml)

Viable cell counts (log10 CFU/ml)
Viable cell counts (log10 CFU/ml)

0 10 20 30 40 0 10 20 30 40

weight fraction molecular crowding agents (%) weight fraction molecular crowding agents (%) weight fraction molecular crowding agents (%)

[@25°C @37°C B37°C(s) H25°C B37°C #37°C(s) E125°C @37°C #37°C(s)

2 PEG200
25 | 25 37
37 137 (s), 37

(3) Ficoll® 3
Ficoll® 600 MPa 30 %
40 % 25 /37 1 2
40 % 2
500 MPa 40 % 400 MPa
10% 20 % Ficoll®

10 % 20 %



10 |wswsswsswswssw jpitial counts ssssssnnuy 10 psssss===s jpjtial counts ==sssssnss 10 pwwwwwwwnn jpjtial counts *=sssssuns

; . [(500mPa ] . [co0mPa |

Viable cell counts (log10 CFU/ml)

Viable cell counts (log10 CFU/ml)
Viable cell counts (log10 CFU/ml)

0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
weight fraction molecular crowding agents (%) weight fraction of molecular crowding agents (%) weight fraction of molecular crowding agents (%)

B25°C @37°C E37°C(s) E25°C @37°C B37°C(s) £25°C B@37°C B37°C(s)

3 Ficoll®
25 | 25 37
37 137 (9), 37

30 40% MCA
40 %

[ 1] Kimura K et al., Injury and recovery of Escherichia coli ATCC25922 cells treated by high
hydrostatic pressure at 400-600 MPa, J. Biosci. Bioeng., 123 (6), 698-706 (2017).



3 0 2

Kazutaka YAMAMOTO, Junzhang ZHU, Xue ZHANG, Yoshiko NAKAURA, Zhenya ZHANG

Injury of Escherichia coli induced by high hydrostatic pressure under molecular crowding conditions

Virtual International Conference on High Pressure Bioscience and Biotechnology (HPBB2021)

2021

Kazutaka YAMAMOTO, Mika HIROSE, Junzhang ZHU, Xue ZHANG, Yoshiko NAKAURA, Susumu KAWASAKI, Takashi INAOKA, Zhenya ZHANG

Injury of Escherichia coli induced by high hydrostatic pressure under molecular crowding conditions of Ficoll

11th International Conference on High Pressure Bioscience and Biotechnology (HPBB2022)

2022

Ficoll -

2022 71

2022







