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Fig.1  Effect of ultra high pressure on the survival number of Vibrio
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parahaemolyticus
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Fig.2 Transmission electron microscopy (TEM) micrographs of Vibrio parahaemolyticus cells untreated and treated by ultra high pressure. (A) Untreated
cells, (B) Cells treated with 300 MPa at 20°C for 10 min, original magnification, x 10000.(C) Untreated cells, (D) Cells treated with 300 MPa at 20°C for
10 min, original magnification, x 25000.CE) Untreated cells, (F) Cells treated with 300 MPa at 20°C for 10 min, original magnification, x 60000.(G)
Untreated cells, (H) Cells treated with 300 MPa at 20°C for 10 min, original magnification, x 100000. (1) Untreated cells, (J) Cells treated with 300 MPa

at 20°C for 10 min, original magnification, x 150000. Arrows show condensed nucleoids (cn) and aggregated proteins Cap).
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Table 1  The effect of ultra high pressure on the concentration of K* «Na* of vibrio parahaemolyticus

pressure (MPa) 0.1 200 300 400
K™ concentration bacteria 1.021 £0.01 0.8332 +0.009 0.7526 + 0.006 0.4949 +0.01
(pg/mlL) supernatant 1.835+0.02 1.989 +0.05 2.985+0.03 3.782+0.02
Na* concentration bacteria 22.43+0.22 12.56 £ 0.18 10.70 £0.11 7.284 +0.07
(‘ug/mL ) supernatant 226.1+0.25 242.5+0.16 267.7+0.21 283.3+0.18
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Fig. 3 SDS-PAGE  patterns of Vibrio parahaemolyticus
untreated and treated by ultra high pressure

(M) Molecular Weight. (0) Untreated cells. (1) Cells treated
with 200 MPa at 20°C for 10 min. (2) Cells treated with 300
MPa at 20°C for 10 min. (3) Cells treated with 400 MPa at
20°C for 10 min.
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Effect of ultra high pressure treatment on Vibrio Parahaemolyticus

Yuyu Hang, Haixia Lu, Jianrong Li”
(College of Food science & Biotechnology Engineering of Zhejiang Gongshang University; Key Laboratory of Food Safety of
Zhejiang Province, Hangzhou 310035, China)

Abstract: [ Objective ] We explored the mechanism of the microbial inactivation by high hydrostatic pressure. [ Methods] We
investigated the effect of ultra high pressure treatment on inactivation of Vibrio Parahaemolyticus cells, and the damages inflicted
on the microstructure and the membrane proteins of the Vibrio Parahaemolyticus cells.[ Results] The result indicated that after
pressure treatment at 100 MPa, 200 MPa and 20°C for 10 min; the viable cell was reduced to 60% and 15.3% respectively,
viable cell counts were not detected following pressure treatment at 300 MPa and 20°C for 10 min. High pressure treatment at
300 MPa also caused changes in the microstructure of the cell; such as the cell wall of Vibrio Parahaemolyticus was shrunk,
breached and cytoplasm leaked outs the layer structure of cytoplasm disappeared, and a large electron transmission area appeared
in the cell after compression, the membrane disappeared; the nucleoids condensed and the proteins aggregated after compression.
At the same time; the membrane proteins of cells were damaged, and the cell membrane permeability increased, resulting in
leakage of the cell. [ Conclusion] This study showed that the damaged cell membrane was the major reason of the mechanism of
microbial inactivation by high hydrostatic pressure.
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