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! 410128
2 100101
Listeria monocytogenes NCTC 11994 Escherichia coli ATCC 80739
400MPa 10min 7
pH ATP
Q935 A 0001-6209 2005 04-0521-05
Facscan
1-3 Beckman 625
M5
500 ~ 700MPa Thermo EPICS XL Beckman
Coulter Beckman
4~6 1 2
78
37°C 18h
o 10 5 x 10° cfu/ml.
100mmol/L
! pH7.0 1:5
750mL
pH 10L 150 ~ 600MPa 20°C 10min
1 1.3
Facscan
1.1 100pL 1mL 488nm
1.1.1 Listeria
monocytogenes NCTC 11994 1.4
Escherichia coli ATCC 80739
13000 x g 30min 6mL
1.1.2 "c
“Cc  °H 4- H- ATP 10mg/mlL FoLin- 2
Sigma ATP
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pH ODy, = 100 1mL 2. 5Smmol/L
MgCl,  50mmol/L. pH7.0  PIPES -N N'-
1.5 Piperazine-N N'-bis 2-ethanesulfonate
2mL 10mg/mL PIPES
100pL. 37kbg “C 20pL 26pm 10min 155 455 50mL
74bq  "H,0 25°C 80r/min 2.5mmol/L. MgCl, ~ 50mmol/L. pH7.0  PIPES
10min 300pL 100pL. 1mol/L 7700 x g
300pL 508 V70 1.03 2/3 543000 x g
Eppendoff 13000 x g 15min 500ul. 2. 5mmol/L. MgCl,

50mmol/L. pH7.0  PIPES

1.6 pH Lowry
pH
BCECF 2 7-bis- 2-carboxyethyl -5- and-6 2
carboxyfluorescein 625 Booth 2.1
13
1.7
H-TPP* 10min 150 ~ 600MPa
100pL. 185kbq  * H-TPP* 1 150MPa
10mg/mL 100pL 200MPa
10mmol/L TPP*
25°C  80r/min 10min
13000 x g 10min
Booth p
1.8 1
Table 1 Effect of high hydrostatic pressure on viability of microorganism
. . Pressure Cell enumeration
10mL 2ml, 508 V70 1.03 Microorganisms Buffer /MPa / cfu/mL
13000 x g 30min Listeria monocytogenes ~ Sodium citrate Control 2.86 x 10
2mL 1.4mol/L  H,S0,  120°C W0 3T e
275 2.43 x 10°
4h 6mmol/L. CsCl 0. 1mol/L. H,SO0, 325 3.64 x 10*
1:25  1:50 400 <10
Phosphate Control 2.86 x 10°
766.5nm 200 2.85 x 10°
1.9 ATP 350 8.74 x 10°
ATP 05 3.12 x 10°
Iml, 13000 X g Smin o - o <10
Escherichia coli Sodium critrate Control 2.70 x 10°
1mL 100 150 2.65 x 10°
100p.L 4mL 200 2.33 x 107
1001, ) 275 1.86 x 10
350 <10
10~ 30s Phosphate Control 2.70 x 10°
ATP 150 2.42 x 10°
2 ~ 200pmol 250 6.73 x 10°
325 1.14 x 10°
1.10 400 <10

1mL
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2.2 3 pH
2 Table 3 Intracellular pH value changes of microorganisms with high
hydrostatic pressure treatment
Mic - Buff Pressure Intracellular
325MPa icroorganisms uffer /MPa pH valume
200MPa Listeria monocytogenes ~ Sodium Citrate Control 6.1+£0.1
200 6.2+0.1
600MPa 275 6.1£0.3
5 325 6.120.1
400 5.8+0.1
400MP:
00MPa Phosphate Control 7.4x0.1
425MPa 350 7.2£0.2
425 7.2+£0.3
600 7.2+0.1
Escherichia coli Sodium citrate Control 6.5+0.1
2 200 6.2£0.2
Table 2 Cell volume changes of microorganisms in response to high 275 5.9+0.1
hydrostatic pressure treatment 350 5.6x0.1
Press Cell vol Phosphate Control 7.8+0.1
Microorganisms Buffer ressure en e ume. 250 7.7+0.2
/MPa /" pL/mg Protein
325 7.5+0.2
Listeria monocytogenes ~ Sodium citrate Control 1.24+0.07 400 74+0.1
200 1.18£0.03
275 1.46+0.12 2.4
325 1.32+0.07
400 1.69£0.11 4
Phosphate Control 1.18+0.04
200 1.23£0.6 400MPa
350 1.67+0.03 350MPa
425 1.57+0.11 325MPa
600 6.08+0.13 275MPa
Escherichia coli Sodium citrate Control 1.36 +0.06
X 50% 25%
150 1.25+0.07
o s 325 ~ 350MPa 425 ~
275 1.51+0.05 450MPa
350 1.48 £0.06
Phosphate Control 1.22+0.14
150 1.18£0.12 4
250 1.16 +0.21 Table 4  Intracellular potassium changes of microbes induced by high
325 1.23+0.14 hydroslatic pressure treatment
400 1.44£0.05 . L Pressure Intracellular potassium
Microorganisms Buffer /MPa  concentration/ mmol/L
2.3 pH Listeria monocytogenes ~ Sodium citrate Control 188 +9
275 88+ 14
325 10+ 12
0.4 pH pH 400 2=1
Phosphate Control 345 £ 21
pH 350 213+23
325MPa 0.5 pH 425 382
600 2+1
400MPa opH Escherichia coli ~ Sodium citrate  Control 322
pH _pH 200 231£32
275 9112
0.8 pH pH 350 4x1
325MPa opH 400 5£2
Phosphate Control 275 £21
opH 250 148 + 11
350MPa pH 5 13
400 5+1
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2.5
14
400  600MPa
5
s pH5.6
5
) o ) ) pH5.6
Table 5  Membrane potentials changes of microorganisms by a high
hydrostatic pressure treatment 200MPa
Microorganisms Buffer P;;Z;je zf:mi:v
. e
— — i 240MPa
Listeria monoctogenes ~ Sodium citrate Control -88+11
275 4412 pH5.6  pH7.0
325 -34x7
400 ~6+3 pH7.0
Phosphate Control -59+11 pHS .6 3
350 -55+4
425 —34+2 250MPa pH7 .0 pHS .6
600 -11x2
Escherichia coli Sodium citrate Control -90=+12
200 -74+23 2.3
275 -38+12
350 “12:1 400MPa
400 -4+1 pH
Phosphate Control -81x12
250 ~46+8 pH
325 -41 %11 Mackey
400 -6+2
16
2.6 ATP
ATP 6
ATP
35% ATP 2% ATP
ATP
ATP
6 ATP
Table 6 Intracellular ATP changes of microorganisms in response to a high
hydrostatic pressure treatment 0 pH
. . Pressure ¢ ATP
Microorganisms Buffer /MPa / gl
Listeria monocytogenes — Sodium citrate Control 1.21+0.16 SPH
275 1.08+0.21
325 0.21+0.03
400 0.11+0.02
Phosphate Control 0.89+0.14
350 0.77+0.10
425 0.080.21 10%
600 0.06+0.03
Escherichia coli Sodium citrate Control 2.11+0.34
200 1.86+0.16 70%
275 1.43+£0.12
350 1.01+0.08
400 0.78+0.11 ATP
Phosphate Control 3.35+0.15
250 1.89+0.12
325 0.36+0.07
400 0.24+0.03
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Effect of high hydrostatic pressure on microbial physiological characteristics

LI Zong-jun'~ XU Jian-xing’
" The College of Food Science and Technology ~Hunan Agriculture University ~Changsha 410128 China
2 The Institute of Biophysics of Chinese Academy of Sciences  Beijing 100101 China

Abstract Physiological characterizations of Listeria monocytogenes NCTC 11994 and Escherichia coli ATCC 80739 have
deeply changed by high hydrostatic pressure. The results showed that counts of both microbial strains decreased 7 log cfu
at 400MPa 10min. Pressure treatments also resulted in change of Intracellular pH value lowed membrane potential
have internal potassium filtered out and decreased ATP concentration.
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