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Figure 1. Effect of Ultra high pressure on the survival

number of Listeria monocytogenes.
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Figure 2. Transmission electron microscopy (TEM) (magnification, scale bars) examination of Listeria monocytogenes cells untreated and treated by

Ultra high pressure. A and B: untreated cells; C and D: cells treated with 250 MPa of pressure at 25°C for 15 min; E and F: cells treated with 450

MPa of pressure at 25°C for 15 min.
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Table 1. The effect of ultra high pressure on the content of K Mg”*

in Listeria monocytogenes

(K7) / (pg/mL)
pressure / (MPa) ‘ pe m

¢(Mg?*) / (ug/mL)

bacteria supernatant bacteria supernatant
0.1 5.52+0.08 4.20 £0.09 3.15+0.16 0.25 +£0. 04
100 5.11 +£0.15 4.80 0. 05 2.82 +0.05 0.34 +0.03
200 3.04 £0.03 5.90 +£0. 05 2.63 £0.08 0.49 £0. 04
300 2.04 £0.02 5.88 0. 06 2.48 £0.07 0.65 +£0.03
400 1.20 £0.03 6.45 0. 10 2.30 0. 07 0.78 +0.02
500 1.09 £0.03 6.63 0. 04 2.04 £0.07 0.78 +0.03
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Figure 3. Relative amount of UV-absorbing substances leaking of

Listeria monocytogenes. The different shows significant difference

(P=0.05).
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Figure 4. The change of PI uptake before or after pressure

500 Heat 90°C

treatment in Listeria monocytogenes. The different shows

significant difference (P =0.05) .
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Table 2. Effect of Ulira high pressure on membrane

Na® /K" -ATPase activity of Listeria monocytogenes

pressure / MPa Na* /K" -ATPase activity/ (U + mg protein)
0.1 21.35 +£2.30

200 19.12 +2.15

300 8.58 +1.73

400 7.69 +£2.36

500 5.22 £0.97
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Effect of ultra high pressure on cell membrane destruction
and death of Listeria monocytogenes

Haixia Lu , Xiaoming Huang, Junli Zhu
School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310035, Zhejiang Province, China

Abstract: [Objective] To study the effect of ultra high pressure (UHP) on the cell membrane of Listeria monocytogenes.

[Methods] We treated L. monocytogenes with different hydra high pressure from 100 to 500 MPa at 25°C for 15 min.
Then we determined the rate of cell inactivation by viable cell counts. We compared the morphological changes of treated
and untreated cells using transmission electron microscopy (TEM) . We evaluated the membrane permeability by release of
potassium ion (K*) or magnesium ion (Mg’*), UV-absorbing substances and uptake of the fluorescent dye propidium
iodide (PI). We measured these parameters by spectrofluorometry, UV-spectrophotometer and atomic absorption
spectrophotometer (AAS) . We used Na' /K" -ATPase kit to measure the activity of Na' /K -ATPase. [Results] The
pressure treatment at 300, 350 and 400 MPa reduced the population of the bacteria from 9. 00 to 5.20, 3.27 and 1. 35
Log CFU respectively, and no viable cells could be detected at 450 MPa. The structure changes revealed by TEM show
that the cell membrane was damaged, the cell wall was breached and the cytoplasm aggregated and a large electron
transmission area appeared which bring about the release of UV-absorbing substances, K* and Mg®* ions. Besides, the
activity of Na* /K" -ATPase was also decreased by UHP. [Conclusion] UHP could kill L. monocytogenes.
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