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Table 1  Biocheimal appraisal result of pressure-sensitive and

pressure-resistant strains

Results

Pressure-sensitive strain Pressure-resistant strains

Gram stain negative, no spores Negative, no spores
Lysine + +
Ornithin + +
Arginine - -

Amino comparision - -

Glucose + +
Lactose - -
Sucrose - -
Mannitol + +

Hydrogen sulfide

Note: + positive; — negative.

—m— Pressure-sensitive strain
—e— Pressure-resistant strains

Survival(LogCFU/mL)
wn
1

T T T T T T T T
100 150 200 250 300 350 400 450 500
Pressure/MPa

——
0 50

1 BEIAMMINEX B S ELEMR S
Fig. 1 Tolerance of Vibrio parahaemolyticus ( ZJGSMCO01) to
Ulira high pressure.
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Fig. 2 Relative amount of UV-absorbing substances leaking of
Vibrio parahaemolyticus. a,b,c,d represent significant difference of

different treatment.
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Fig. 3 Soluble membrane protein of pressure-sensitive and
pressure—esistant Vibrio parahaemolyticus analysed by SDS-—
PAGE. M- Mark; 0 — pressure-sensitive cells; 1 — pressure—

resistant cells.
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Table 2 Membrane fatty acid composition in

pressure-sensitive and pressure-resistant strains

Each fatty acid proportion/%

R.T. Composition Pressure-sensitive Pressure—
strain resistant strains
19. 875 C12:0 6.89 +0.26 7.24 +£0.3
21.386 C13:0 1.87 +0.17° -
24. 481 C14:0 9.64 £0.2 9.74 +0.25
26.616 C15:0 4.62 £0.11 4.62 £0.13
28.229 Cl6:1 —n9 31.84 +0.2 33.11 +0.28"
28.321 Cl16:1 —n7 8.99 +0. 15 9.79 +0.17"
28. 664 C16:0 22.88 +0.37 21.61 +0.31"
30. 604 C17:0 2.53 +£0.07 2.56 +0. 04
32.086 CI8:1 -n9 10.74 £0.2 11.33 £0.21°
USFA 51.57 0.8 54.23 £0.9"
SFA 48.43 £1.16" 45.77 £0.75
Uu/s 1.06 £0.02 1.18 £0.03"
R. T, reserve time; Each fatty acid proportion, Ci = Ci/ (C1 + ===+ Cn)

(1<i<n);Cnl:n2,nl represent carbon atom number, n2 represent
olefinic bond number; SFA, saturated fatty acid; USFA, unsaturated fatty

acid; * represent P <0.05.
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Effects of ultra-high pressure on membrane components in
Vibrio parahaemolyticus

Yu Tong', Haixia Lu'~ , Jianrong Li""*

' Food science & Biotechnology Engineering of Zhejiang Gongshang University; Key Laboratory of Food Safety of Zhejiang
Province, Hangzhou 310012, China

? Engineering and Technology Research Center of Food preservation, Processing and Safety Control of Liaoning Province,
Bohai University, Jinzhou 121013, China

Abstract: [Objective] We observed the changes in cell membrane of Vibrio parahaemolyticus which is a prevalent food—
borne pathogen by high pressure treatments. [Methods] Pressure-resistant mutant strains of V. parahaemolyticus were
selected with repeated hydrostatic pressures treatment of 80 — 250MPa from a pressure-sensitive V. parahaemolyticus
(ZJGSMCO001) . The changes of soluble cell membrane protein, fatty acid profiles and the Na” K ATPase activity in the
pressure—resistant strains and its pressure-sensitive parent strain were determined. [Results] The pressure-resistant strains
had more soluble cell membrane protein of 36 KDa. The Na™ K™ ATPase of the pressure—resistant strains were 83. 3% more
active than the parent strain. The proportion of unsaturated fatty acids in cell membranes was 54. 23% comparing to 51. 57
% (P <0.05) in the pressure-sensitive strain. [Conclusion] The pressure-resistant strains may have survived pressure
treatments through expressing more low-molecular soluble cell membrane proteins, enhancing the activity of Na® K*
ATPase, and increasing the content of unsaturated fatty acids in cell membrane.

Keywords: Vibrio parahaemolyticus, cell membrane composition, pressure-resistant mechanism
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