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ABSTRACT — A study was undertaken to determine the thermal inactivation of Escherichia
coli O157:H7 as influenced by the effects of temperature, time, suspension medium and as-
corbate. Tryptic soy broth was more heat resistant than phosphate buffer (pH 7.1), with D
values of 1.52~1.68 min at 60°C and 1.51~1.63 min at 70°C compared with 1.52~1.65 min at
60°C and 1.26~1.61 min at 70°C for phosphate buffer as suspension medium. E. coli O157:H7
was completely inhibited within 30 min when small inoculum (10° CFU/m!) was heated at 70°C.
When E. coli O157:H7 was preheated at 48°C for 60 min in phosphate buffer before heating, D
values were 1.28~1.60 min at 60°C, and 1.13~1.56 min at 70°C, showing that preheating in-
creases the heat resistance of the strain. Phosphate buffer containing ascorbate (0.001 M) was
enhanced the thermal inactivation of the strain when inoculated as large inoculum (10° CFU/m/),
while ascorbic acid was no effect at low cell concentrations (10° CFU/ml).
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Fig. 1. Survivor curves of Escherichia coli O157:H7 heat-
ed at 60°C and 70°C.
A-A, small inoculum; M-, large inoculum; (—),
Butterfield's phosphate buffer; (--+), tryptic soy broth.
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Table 1. D values of Escherichia coli 0157:H7 heated at 60°C and 70°C in various conditions

D value (min)'

Heating temp. Conditions Buffer’ —
Preheating (1 hr at 48°C)
--- with large inoculum’ 1.60+0.03"
60°C small inoculum’ 1.28+0.01°
--- without  large inoculum 1.65+0.03* 1.68+0.01°
small inoculum 1.52+0.01* 1.52+0.01°
Containing I(+)-ascorbate (0.001 M) 1.59+0.01*
Preheating (1 hr at 48°C)
—- with large inoculum 1.56+0.02"
20°C small inoculum 1.1310401: )
--- without large inoculum 1.61+0.02 1.63+0.03
small inoculum 1.26+0.03" 1.51+0.01°
Containing [(+)-ascorbate (0.001 M) 1.4840.04

'D value, time in minutes required to destroy 90% of the population.
*Large inoculum of E. coli 0157:H7=10° CFU/m/; small inoculum=10* CFU/ml.

*Butterfield's phosphate buffer (pH 7.1).
“Tryptic soy broth.
*Heat treatment D value +standard error.

‘Determined from the least-squares regression of the logarithms of survival values from 0 to 5 min.
®Determined from the least-squares regression of the logarithms of survival values from 2.5 to 5 min.
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Fig. 2. Survivor curves of Escherichia coli O157:H7 heat-

ed at 48°C.
A-A, small inoculum; I, large inoculum.
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Fig. 3. Effect of preheating (1 hr at 48°C) on the survival
of Escherichia coli O157:H7 heated at 60°C and
70°C.

A-A, small inoculum; IE-M, large inoculum.

o

t}. Fedio®} Jackson™ & Listeria monocytogenes =, Tsuchi-
do & E. coli K-122 77} dujgdd2)ale] #3579 &
A& HA3] F7HrHT

Ascorbate H7}1& 0}

Y& 0 2 ascorbate’= GA1o] ok BtE 93l Mo w
A7t=ln Qe 3 nitrosamine AJAAA 2 an-
tibotulinal £ So) Ru%m Quh™ oo B Age #
&Eetollo] 0.001 M L(+)-ascorbate £ 7}sle] 7}dzlg) &
T 9 AZk) g 0157 E579] 848 298 ZAE9
t}. Ascorbate -3 7)ol A= 70°Co)A 308 A 2]A] 0157
TF7} A3 sgAsE e} oAl o 10' CFU/mI
Ao g7t &3 EEAE 7R Raen
(Fig. 4). D& 60°CollA] 1.59%, 70°Coll A} 1.56%-0.2 1}
Bon ol HETTY FELE 10° CFU/mi(large ino-
culum)Z.3}e] ascorbate FA7}Y A-$-o vlaiME 5
Aol F7HE ATh(Table 1). o] 4] A3} 24 ascorbate= 1)
2 £ 25(70°0)9} 7] 9. A 757} 22w(small ino-
culumy= 7% AN eI HEE o+ 4 U
t}. Mackey$l Seymour:= ascorbate7} mild & %(25~

11 1
- 9 9
E 8 8
8 7 7
2 o
® 5 5
2 4 4
€ 3 3
® 3 2
1 1
0 : 0

10 20 300 10 20
Heating time(min)

Fig. 4. Effect of heat plus L(+)-ascorbate on survival of
Escherichia coli O157:H7. Cells were heated at
60°C and 70°C in phosphate buffer (pH 7.1) con-
taining (M) 0.001 M L(+)-ascorbate or (&) no ad-
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