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Elimination of Escherichia coli O157:H7 Contaminated in
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Abstract

Treatment with electron beam irradiation was investigated for the elimination of Escherichia coli O157:H7
which has been linked to outbreaks of foodborne illness on undercooked and raw meat. Before treatment, the
maximum populations were observed at 16 hr when E. coli O157:H7 was incubated in TSB at 37°C. In-
cubation at 4°C did not influence survival and growth of the strain. The numbers of E. coli O157:H7 were
present about 10° CFU/mL in the log (6 hr at 37°C) and stationary phase (16 hr at 37°C) of cells, respectively.
Freezing (24 hr at -18°C) had a more marked lethal effect. The D,, value at -18°C of E. coli 0157:H7 con-
taminated in frozen beef was 0.45 kGy, and inactivation factor were 6.67~11.11 at the radiation doses of 3~5
kGy. Therefore, electron beam irradiation was an effective method to eleminate of E. coli 0157:H7.
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£ Ao AMS3F #F= lowa State University
(lowa Pork Industry Center, USA)ell4] Eopite E.
coli 0157:H7 (ATCC 43894)% AH&-3}3ch.
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Table 1. Desired and actual electron irradiation doses for frozen beef slices inoculated with Escherichia coli 0157:H7

Absorbance Actual dose after application of desired dose (kGy)

dose range 0.25 0.5 1.0 15 2.0 25
Low level 0.241 0.447 0.999 1.559 2.017 2.596
High level 0.251 0.516 1.088 1.597 2.205 2.634
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Fig. 1. pH and cell growth of Escherichia coli O157:H7
according cutivation time at 4°C (A—A) and 37°C
(H—m).
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Table 2. Characteristics of Escherichia coli 0157:H7

Characteristics 0157:H7 Characteristics O157:H7
Shape Rod  Gelatinase -
Gram stain - Glucose +
Caltalase +  Mannitol +
Motility + Inositol -
MacConkey +  Sorbitol -
ONPG” +  Rhamnose (+)
Arginine dihydrolase - Sucrose +)
Lysine decarboxylase +  Melibiose +
Omithine decarboxylase +  Amygdalin -
Citrate utilization - Arabinose +
H:S production - Cytochrome-oxidase -
Urease - NO3-N02 +
Tryptophane desaminase NQO;-N, -
Indole production +  API of Oxidation +
Voges-proskauer - Fermentation +

YOrtho-nitro-phenyl-galactosidase.
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Table 3. Decrease of Escherichia coli O157:H7 chilled
or frozen in duplicate in either the early log or the sta-
tionary phase of growth in tryptic soy agar plates”

Growth phase Treatment CFU/mL
Log — 2.1%x10’
Chilled 2.0x107 ( 4.76)”
Frozen 1.2x 107 (42.86)
Stationary — 1.2x10
Chilled 1.0x 107 (16.67)
Frozen 0.8 x 107 (33.33)

YAll values are averages of duplicate trials.
"Death rate (%).
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Fig. 2. Irradiation inactivation curve for Escherichia
coli 0157:H7 inoculated in frozen beef.

Table 4. Radiation sensitivity of the Escherichia coli O
157:H7

Dy, value 12 D, value Inactivation factor

(kGy) (kGy) 3 kGy 5 kGy
E. coli 0157:H7 0.45 5.4 6.67

Pathogen
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