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The Effects of External Factors on High Hydrostatic Pressure
Inactivation for Escherichia coli

GAO Yu-long  JIANG Han-hu
College of Food Science and Technology Nanjing Agriculture University Nanjing 210095 China

Abstract High hydrostatic pressure HHP is an effective cool technique of inactivation. Screening
design was used for estimating the sterilized effects of external factors in High hydrostatic pressure in this
study with respect to the variables such as pressure temperature pressure holding time ramp rate and
depressurization rate. Result showed that the pressure temperature and pressure holding time were the
major affecting factors for high hydrostatic pressure inactivation while the ramp rate and depressurization
rate not.

Key words high hydrostatic pressure HHP  Escherichia coli screening design external factor
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14 23

37 C 140
r/min 48 h. 5 000 r/min 15 min
7
10° CFU/mL. 5 mL
SD
3
one-factor-at-a-time
1.5.2
37 C 48 h 10
. Screening design 1.6
SD 11
+1 -1 x, = X, -X, /AX
1 x; X,
X
1.1 AX step change value
KCI'1.10 g MgSO,- 7H,0 0.71 g Na, 1. Y
HPO,- 12H,0 3.77 g CaSO,- 2H,0 1.00 g CaCl, Y = lg N,/N,
0.86 g 2.18 g 52.00 g 1L N, 1 mL N,
pH 7.0. . 1 mL .
1.2 JMP 4.05
Escherichia coli ATCC 8739 1
Tab.1 Code and level of factors chosen for the trials
1.3
9
-1 1
9
L4 /C x, X, 20 40
/MPa X, X, 150 350
0 ~800 MPa FR-900 /min £ X; 10 20
/ MPa/min X, X, 50 100
TGL-220 / MPa/s Xs X; 50 100
XW-80
. = X, =30 /10 x, = X, —250 /100 x, = X, —
Sartorious 15 /5 x,= X,~75 /25 x.= X, 75 /25.
818 Orion Research
Inc.
2
1.5

1.5.1
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2

Tab.2 Experimental designs and results

¥, %, %5 X Xs
1 -1 1 -1 1 1 2.67 2.51
2 1 1 1 -1 -1 6.63 6.44
3 1 1 1 1 1 6.91 6.44
4 1 -1 1 1 -1 4.03 4.17
5 -1 1 1 1 -1 2.86 3.16
6 -1 -1 -1 -1 1 0.21 0.24
7 -1 -1 1 -1 -1 0.95 0.89
8 -1 -1 -1 1 -1 0.32 0.24
9 1 -1 1 -1 1 3.98  4.17
10 1 -1 -1 1 1 3.61 3.52
11 -1 1 -1 -1 -1 2.64 2.51
12 1 1 -1 -1 1 5.45 5.79
13 -1 -1 1 1 1 1.01  0.89
14 1 1 -1 1 -1 5.68 5.79
15 1 -1 -1 -1 -1 3.54  3.52
16 -1 1 1 -1 1 2.94  3.16
JMP 2
Y =
3.33934 +1.6394 x, +1.133 1 x, +0.324 4 «,
ANOVA 3
4.
3
Tab.3 Analysis of variance ANOVA for regression e-
quation
F Pro}? >
5 65.264 081 13.0528 210.9333 <0.0001
10 0.618812  0.0619
15  65.882 894
r=0.9952 R*=0.990 6
3 F=210.9333>F,, 5 10

=5.64 P<0.000 1
99 %

I

0.990 6 99.06%
1%
0.995 2
5 X, P<0.000 1
X, P<0.000 1 X, P =0.000 4
X, P=0.468 4
X, P=0.898 6
4

Tab.4 Test for significance of regression coefficients

t Prob > Izl
3.339375 0.06219 53.7 <0.0001
20 40 ¢ 1639375 0.062 19 26.36  <0.000 1
150 350 MPa 1.133 125 0.062 19 18.22 <0.000 1
10 20 min 0.324 375 0.062 19 5.22 0.000 4
50
100 MPa/min 0.046 875 0.062 19 0.75 0.468 4
50
100 MPa/min 0.008 125 0.062 19 0.13 0.898 6
3
SD
J.
P.P.M. Smelt "
100 MPa/

min 100 MPa/s

1997 18 4 8 -10.

2 Cheftel J C. Review high-pressure microbial inactivation and food preservation J . Food Sci Technol Int 1995 1 75 -

90.
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