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Abstract

Treatments of irradiation alone and/or in combination with heat were investigated for the sterilization of
Escherichia coli O157: H7. D values of the strain were 129.2 min at 50°C, 27.1 min at 55°C, and 2.4 min at
60°C. The survival effect of E. coli O157:H7 during heating at various media was investigated. On heating at
temperature of 60°C for 10 min, the strain was generally more resistant in the media containg such chemical
substrates such as 0.03 M cysteine, 1% sodium citrate or 5% sucrose, whereas this strain was appeared weak-
er in the chemical substrates added group such as 1% meat extract, 1% casein or 1% casamino acid. In the
case of irradiation alone, D,, value of E. coli O157:H7 was 0.116 kGy, and inactivation factors were 17~25 at
doses of 2 tc 3 kGy. Pre- and post-irradiation heating showed the same D, value about 0.07 kGy. And Inac-
tivation facters were 25~41 at doses of 2 to 3 kGy. Therefore, combination treatment with heat and ir-
radiation sigrificantly increased in inactivation rate by increasing radiation sensitivity of £. coli Q157:H7.
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Pork Industry Center, USA)ell4] Eeofar-e E. coli O
157:H7 (ATCC 43894) 0F+5 AH&-3lsich

2| vjn sEtole] A

A HFF-E tryptic soy agar (TSA, Difco Laborato-
ries, Detroit, Mich.)®] ApdufR| ol 24417t 7} Ao 2 4=
3 Alhuef F o]71-S tryptic soy broth (TSB, Difco)
100 mLol| 1 wiFo]E HEsle] 37°CollA] 24417F A
ol (150 pm)3t ohg & = 1 mLE oA A=
S AAuA| 100 mLol| A E3t7 164]7F ek kA
A b)) AZE Agich o] AE Wetalg 4Ce
A 1087 942 0,000xg)te} P& FAL
Butterfield's phosphate buffer (0.1 M KH,PO. & ZA|
% NaOHZ pH 7.12 33, 0|3} buffer) 23] A[A,
HAlg-2lsto] HE odofA e F=7) 10~10° CFU/
mL7} ¥ =% _’ﬁ’éi‘i}‘iidr-

Jtd™el 2o

sl el TAFEY] T fsﬂ%oﬂ 20mLE P
screw tube (16.5x 65 mm)ell 3 50+£0.2°Col|A+] 0~
1808 (interval: 30%), 554:0.2°CollA+] 0~60¥-(interval:
108), 60:+0.2°Coll4] = 0~30% (interval: 5¥) & 60+
7b 7kdx2)gk & AbFE W buffer2 A3 343)
o} TSA 827} £o] ¢l petri dishell 0.1 mL & %3
3}o] spreader® EaLT 37°CellA] 24A] 7} vl ok3t &
W44 Qe Asshas

sjet7|zo| @xi2lof alxls £

Moats 5] uhdlofl F3}ed 10mLe| A|3HD
16 x 80 mm)ell 5.4 mLe] Al&ujz| ¢} 0.6 mLe] #F &
grol g E3tslo] slejl o k3] sl 60°Ce
Gazeld 1087 A2zl st dAlela YR
ooty 5°C7kR] Awe] Wzkgk ofe Abgd Y
bufferi A A 3] 3)4slo] Ad7)¢} & wp o7 A
d gere] 42 1 £3E 2Ajelch 8T g
Z| = 3}8}7)2)(Table 2)& bufferol] £FH3] &3] A A
0.1 N NaOH= pH 7.0~7.2°2.8 A3k F 0.2 um mil-
lipore filter (Millex-GV)& o] 33} A}-8-3}4ict.
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Fig. 1. Survivor curves of Escherichia coli O157:H7
heated at 50°C, 55°C and 60°C.
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Table 1. D values of Escherichia coli O157:H7 heated
at 50°C, 55°C and 60°C

Heating Temp. (°C)

D value (min)”

50 29.2
55 27.1
60 2.4

"D value: Time required to reduce a population by one log,,
cycle.
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Fig. 2. Surviver curves of Escherichia coli O157:H7
heated at 60°C in various chemical substrates.
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Table 2. Effect of various chemical substrates on the
survival of Escherichia coli O157:H7 against heat treat-
ment”

Chemical substrate CFU/mL Survival rate”
Unheated control 2.7x 10"
Heated
Tryptic soy broth 3.0x10° 4.84
phosphate buffer 6.2x 10° 1.00
(0.1 M, pH 7.1)
L-Amino acids (0.1 M)
Alanine 9.0x 10° 1.45
Cysteine (0.03 M) 1.9x%10° 3.06
Glycine 22% 10° 035
Glutamine (0.05 M) 5.4x10° 0.87
Histidine (0.05 M) 5.9%x10° 0.95
Tryptophan 1.9x 10° 0.31
Salts (1%)
Sodium citrate 1.9%x10° 3.06
Sodium acetate 3.3x10° 0.53
Lactic acid 2.7x 10° 0.44
NaCl (5%) 2.9 10° 0.47
NaCl (10%) 1.4x10° 0.22
Proteins and peptides (1%)
Peptone 4.4x10° 0.71
Tryptone 1.9x 10° 0.31
Casein 1.0x 10° 0.16
Casamino acid 1.1x10° 0.18
Yeast extract 1.9% 1P 0.31
Meat extract 3.0x10° 0.05
Bovine serum albumin 1.9% 1¥ 0.31
Carbohydrates (5%)
Glucose 7.6 x 1Y 1.22
Sucrose 1.6x10° 2.58
Lactose 1.2x10° 1.94
Mannitol 1.5x 10° 0.24
Fructose 4.0x10° 0.64
Maltose 7.5%10° 1.21
Sorbose 8.8x 10° 1.42
Sobitol 2.8x10° 0.45

"Heated at 60°C for 10 min.
“Survival rate: Survivors in indicated medium / survivors in
Butterfield's phosphate buffer.
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Fig. 3. Surviver curves of Escherichia coli O157:H7 by
the combined treatment of heat (10 min at 60°C) and
irradiation.

Table 3. Combined effect of heat (H, 10 min at 60°C)
and irradiation (R) on the inactivation of Escherichia
coli O157:H7

D, value” 12 Dy, value Inactivation factor

Treatment

(kGy) (kGy) 2 kGy 3 kGy
R 0.116 1.392 17.24 25.86
R+H 0.073 0.088 27.40 41.10
H+R 0.077 0.924 25.97 38.96

"D,, value: Dose required to reduce a population by one log;,
cycle.
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