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Abstract

The gamma-radiation sensitivity of eight kinds of pathogenic bacteria related to beef was investigated in
frozen cells (-18°C) with 0.1 M phosphate buffer and inoculated cells in beef. In frozen cells, D10 values of
pathogenic bacteria related to beef were 0.07~0.69 kGy, and inactivation factors were 2.90~42.86 at the
radiation doses of 2~3 kGy. Beef was inoculated with Escherichia coli, Pseudomonas aeruginosa, Salmonella
typhimurium, Enterobacter aerogenes, Vibrio parahaemolyticus, Staphylococcus aureus, Listeria monocytogenes,
and Aeromonas hydrophila. Inoculated beef samples were packaged in air and irradiated at 0.005 to 3.0 kGy.
Ninety percent of the viable pathogenic bacteria in beef was eliminated by doses of 0.1~0.61 kGy at room
temperature, and the inactivation factors were 3.28~30.0 kGy at the radiation doses of 2~3 kGy. Therefore,
irradiation is considered to be an effective method to control pathogenic bacteria in beef.
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Escherichia coli, Pseudomonas aeruginosa, Salmonella
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Al EF2e 188-4d Escherichia coli ATCC
25922, Pseudomonas aeruginosa ATCC 27853, Salmo-
nella typhimurium ATCC 14028, Enterobacter aerogenes
ATCC 13048, Vibrio parahaemolyticus ATCC 17802,
Aeromonas hydrophila KCTC 23583} —13tefAd el
Staphylococcus aureus ATCC 25923 3 Listeria monocy-
togenes KCTC 1014-& AH8-3}ict. k2 v Bof A}
45 vz 2 AF 7% nutrient broth (NB, Difco
Lab.)?} nutrient agar (NA, Difco Lab.), V. parahae-
molyticus<= 3% NaCle] 751 NB2} NA, S. aureus
2} L. monocytogenes tryptic soy agar (TSA, Difco
Lab.YE AH8-3ld ). whef&-X = E. coli, E. aerogene,
V. parahaemolyticus, A. hydrophilai= 30°Col| 4] §. ty-
phimurium, L. monocytogenes, P. aeruginosa, S. aureus =
37°CellA| wioFate]ch.
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Virginia, US.A)E AF2-845ch.
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Fig. 1. Cell growth curves of E. coli, P. aeruginosa, S.

typhimurium and E. aerogenes according to cultivation

time at 30~37°C in nutrient broth medium.
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Fig. 2. Cell growth curves of V. parahaemolyticus, S.
aureus, L. monocytogenes and A. hydrophila according
to cultivation time at 30~37°C in nutrient broth
medium.
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Fig. 3. Radiation survival curves of frozen A. hydrophila
cell in phophate buffer,
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Fig. 4. Radiation survival curves of frozen E. coli, P.
aeruginosa, S. typhimurium and E. aerogenes cells in
phosphate buffer.
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Fig. 5. Radiation survival curves of frozen V. parahaemo-
byticus, S. aureus and L. monocytogenes cells in phosphate
buffer.

Table 1. Radiosensitivities of pathogenic bacteria at
freezed cell (10'~10° cfu/g)

Dy, value 12Dy, value Inactivation factor

Strain &Gy)  (Gy) 2xGy 3kGy
E. coli 0.14 1.68 14.29 21.43
P. aeruginosa 0.07 0.84 28.57 42.86
S. typhimurium 0.26 3.12 7.69 11.54
E. aerogenes 0.17 2.04 11.76  17.65
V. parahaemolyticus  0.69 8.28 2.90 4.35
S. aureus 0.56 6.72 3.57 3.57
L. monocytogenes 0.40 4.80 5.00 4.80
A. hydrophila 0.14 1.63 14.29 0.14

12Dugk 3} 29} 3 kGyol| A o] B84} Alm)E A4t
8o Table 29} 2h-& A7HE dgir}. o1 E2) yhalAl 7+
TAL 4 FAFANA oAl Aste YAE o
Asted=dl WA Dt A. hydrophila7} 0.1 kGy £
HEALA ZhpeAdo] 71 kw11 oh8e] E. coliv} 0.32
kGy, L. monocytogenes< 0.37 kGy, S aureus’} 0.44
kGy, S. pphimuriumo] 0.54 kGy %9 $olgjow,
V. parahaemolyticus7} 0.61 kGy2 7}& kv P
aeruginosa$} E. aerogenesi= Dygto] Z+2} 0.34 kGy
9} 0.35 kGy 2 |23} Yelyte}. 19 o] 5 &
2 SPHANFS $l8A & 3.84 kGyell 4] 7.32 kGy ¥
919) 2Apdee] RTH 00, FBYS} A%l 3]
o\ X= A. hydrophila, E. coli, P. aeruginosa, L. mono-
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Fig. 6. Radiation survival curves of A. hydrophila con-
taminated in beef.
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Fig. 7. Radiation survival curves of E. coli, P. aeruginosa,
S. typhimurium and E. aerogenes contaminated in beef.

cytogenes X E. aerogenesi= 2%} 3 kGyZALEA] 8~
30 log cycles®] Zrav} AA=Ew, S, typhimurium, V.
parahaemolyticus9} S. aureus= 3~6 log cycles2 J-&
g A+ A

B A #HolM P. aeruginosat 2 kGyol|A4] £843}
A7} 5.8824] ol Maxcy 53} Tiwari 5*2]

~@~ V. parshssmolyticus
—Cr- 8. aureus
-1 4 - 1. monocytogenes

Log ratio survivors (N/N.,)

-7 T T T — T T
[X4] 05 10 15 20 25 3.0

trradiation dose (kGy)
Fig. 8. Radiation survival curves of V. parahaemolyticus,
S. aureus, L. monocytogenes contaminated in beef.

Table 2. Radiosensitivities of pathogenic bacteria con-
taminated in beef

Dy value 12Dy, value Inactivation factor

Strain kGy)  (kGy) 2kGy 3kGy
E. coli 0.32 3.84 6.25 9.38
P. aeruginosa 0.34 4.08 5.88 8.82
S. typhimurium 0.54 6.48 3.70 5.56
E. aerogenes 0.35 4.20 5.7 8.57
V. parahaemolyticus  0.61 7.32 3.28 4.92
S. aureus 0.44 5.28 4.55 6.82
L. monocytogenes 0.37 4.44 541 8.11
A. hydrophila 0.10 1.17 20.0 30.0

AlAdEHA A" e 98 i 0.34 kGyd 9 1
log, 0.68 kGy o o 2 log7} ZtAslch= HAuje} ol
slal o, uhdol 3.3~5.6% AAWe] 4§84
o} e FE 2 HFH P fluorescencs®] £ ok
2 0.85 kGyoll*] 6 log oA} Flastgdcky ¥ wsly]
t}. Niemand S%& 2.5 kGy2] 7vbd ZALE 2pA] 2
< &4 F 2714 AFSIE A9 3-5 log 343}
Qi F72 A wieku A E o] -§38Lo] Pseudomonas
spp-2} Enterobacteriaceaed 17438 AAHE 4 9jclw
8}93.2.7, Tarkowski 52L& 18~20°Colj4} 1 kGy7}A|
2o Z2AR AA] 2 $-S%ollA] Enterobacteriaceae
7} 4 log Z}Asbedcky ¥ w3kei ). Palumbo @&
e §-8-ol| 552 Aeromonas spp.5 A F5}51 2°Cel
A} MPAR] ZARA] Digle] 0.14~0.19 kGy2A], £ Al
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PAFANA dolzl A-olHe] -84 FA] Degtal
0.14 kGys} d=3tgr}. Clavero 53 Thayer £
& A e $8o4 HEAHA Dygtol 0.6 kGya}
319132, Maxcy™2) S. typhimuriumel] &+ D,gke) 3.3~
5.6%2] A A4 059 kGyzhe Aok} B A3
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59L& Salmonella spp.oll W3} 0.5~1 kGyo] D,Zh<-
a5, AP, 714l ule}l Apolr} 9lS-& Bushyl
t}h. & AyolA Listeria spp.oll Si¥ 27 A< Dzt
€ 037 kGy&2A] Thayer 52} 5°ColjA] #A] 4.2
$-8-oll & Listeria spp.2] 7 Digto) 0.47 kGyz}
= A3} fAFEA el o), El-Shenawy 5
Listeria spp.2] ¥4 D,gt2 & £-5o4 0.51~
1.0 kGyZ £ Aol e} c}ho] o] & vy} w3
Grant 5% Listeria spp7} 2AE H|xe} 7| E
A A £ 0.40~0.64 kGy Z Salmonella®} $-A1gF HFALA
g 7o S, aureusy} ThHEF AEE(10%) 2
2 E B} prlEolla] 8C, 2 kGyd ZAAEo g2
1 427} 3~4 logZ} 7Hasledck . ¥ w3led 37, Beuchat
£ ) & Aolt A S5l S
aureus?| 57}A] ol 3t FF Dk AR Eofl
o3 %214 aslo] 045 kGyet wushelct. ole]
& ATEE oI} WA FA PE o)
2 gkomA WA vIAE2] A E F}3tstr] Y
=A% ¥e 22 P 2 YES 25 Hof 45 kGy
7R 8] WA ZAPL AAsirha By Ao
AR A stHc)

2 %

YA 85l th3te] FATA 2 54 F 9
g AtEASE 2R A, FEAAEFANE 2
Al FFE2] Dighd 0.14~0.69 kGyE Jepdon
% Pseudomonas aeruginosazt 0.07 kGy, Aeromonas
hydrophila$} Escherichia coliv= 0.14 kGy 2 ¥}AA 7}
Aol 71 Esich B84 Al 2~3 kGy A}
A] 2.90~42.86° 2 viepitet. 3HH 98 F Ao Dy
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