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Inhibitory Effect of Aqueous Chlorine Dioxide on Survival of
Escherichia coli O157:H7, Salmonella typhimurium, and
Listeria monocytogenes in Pure Cell Culture
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E. coli O157:H7, Salmonella typhimurium, Listeria monocytogenes were treated with aqueous chlorine dioxide to
elucidate effect of aqueous chlorine dioxide treatment on major food-borne pathogenic bacteria. Survival plot of
E. coli O157:H7 at 5 ppm chlorine dioxide showed typical first-order rate. After 5 min of treatment, cell number
decreased by 1.5 log cycle. Survival plot slope gave D value of 3.37 min. S. typhimurium and L. monocytogenes
showed biphasic curve. Aqueous chlorine dioxide treatment on S. typhimurium and L. monocytogenes resulted in
bactericidal effect for 5 min, and thereafter no effect was observed under experimental conditions of this study.
These results suggest concentration of chlorine dioxide is more important than treatment time, and 5 ppm
chlorine dioxide treatment is not sufficient for sanitizing fresh vegetables.
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E. coli OISTHT(ATCC 43895), Salmonella typhimurium

(KCTC 2514), Listeria monocytogenes(KCTC 3710)= KCTC



o] AV8}g A7} E, coli O157:H7, Salmonella typhimurium, Listeria monocytogenes®} A&l v X & 4 & 515

(Korean Collection for Type Culture)o]A] £ gho} ARE-SF Tt
E. coli OISTH73 Salmonella typhimurium? 20mL TSB
(tryptic soy broth, Difco Co., Detroit, MI, USA)E A}8-3tH
wekslar}. E coli O157:HT9) vl 274 37°C, 130 pmoiA]
24 hr BFEIAAL, Salmonelle= 37°C, 130 pmellA] 48 hr Bi &}
Atk Listeria monocyogenes= 20 mL BHI(Brain Heart Infu-
sion, Difco Co., Detroit, MI, USA) brothZ 37°C, 130 rpmof
A 72 hr ¥iFEIETE wikE cell cultures= 33] washing I
dl washing® 4°CollM 1,750X g2 1587} centrifugedt ¥ 0.1%
sterile peptone water=. resuspend®] ZITh.
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Olympia, Washington, USA)S AHE-3le] FRIBIGLn Fe
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% serial dilutiond}d HiX]oll spreadingdl] BFrE 34 3
th E coli O157:H72 5.55ppm ©)3kstgH s &9 9mLol| cell
culture 1 mL& goi #FF FX7F Sppme] HES 3l |, 2, 3,
4, 5, 7% B¢ Melsi, AMel ¥ vlR dilutiondle] spreading
stick. ¥l TBA(tryptic soy agar: TSB+ 1.8% agar) plate
g AR Blgen 37°CelA 24 hr ¥l ¥ colony counting 3F
o A#E B4 3t} Salmonella typhimuriume 5.55 ppm ©]
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gl & vlE serial dilution 3} spreading 3ttt wWiA &
TBA plaeZ AH&-3le] 37°CellA] 48 hr ¥{%F ¥ colony counting
st AFHE B4 1t Listeria monocytogeness 11.11 ppm
o] A1zl A £ 4.5mLol cell culure 0.5 mLE ol HEF &7
=7} 10ppmo] HEE 3 1, 2, 3, 4, 5, 7, 108 < A
310tk wi=)i= BHI agar plate® AFE 3192m 37°CollX] 48 hr
#joF 3 colony counting &t AIE 4] dT

D-value &4

ol kst & Aol Aobde celle 7 plaeclA FEE
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£33 HAEYrKFg 1). ¥ AN AMEE ojabstg s 5
ppmellA el Hele Hel 58 F 27 @A 1S log 2
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Hede o E coli O15T:HTS] 747t 05-1.1 logl0 CFU/gS
2 ke Bxel viwsEr B A¥oAMT pure cultureE
Ag-8E o] 2 zpelg] olfE AZHECh E coli O157:H74|
survival plot®] slopeS ZH-E] D-valueE 7% Z3} 337822
Z2A = AvHFig. 1)

E. coli O157T:H79V= @2 Salmonella typhimurium} Listeria
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ThFig. 2-4). ©121%F biphasic curve FEiE 5% H7HA& 8l
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Fig. 1. Effect of 5 ppm aqueous chlorine dioxide on the survival
of E. coli Q157:H7 according to treatment time.
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Fig. 2. Effect of 5 ppm aqueous chlorine dioxide on the survival
of Salmonella typhimurium according to treatment time.
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Fig. 3. Effect of 5 ppm aqueous chlorine dioxide on the survival
of Listeria monocytogenes according to treatment time.
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Fig. 4. Effect of 10 ppm aqueous chlorine dioxide on the survival
of Listeria monocytogenes according to treatment time.
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Table 1. Comparison of aqueous chlorine dioxide effect on the
survival of Listeria monocytogenes at 5 ppm and 10 ppm

CB(I)(I):CIEE u(_i; g)él:e Exposu.re time  Population Reductiqn in
(ppm) (min) (log,, CFU/mL)  population
5 ppm 0 9.76 £0.06
5 8.77+0.07 0.98 £0.06
0 9.18%£0.1
10 ppm 1 8.0410.15 1.14+0.12
5 6.981+0.03 2.2 £0.08
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