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Bactericidal Efficacy of Ultrasonic Fogging with Hypochlorite
Solutions against Fscherichia coli on Solid Surfaces

Hiromi URANQC, and Satoshi FUKUZAKI

Industrial Technology Center of Okayamme Prefecture, 5301 Hoga, Kita-hu, Okayuma FOI-1296, Jupan

The bactericidal efficacy of ultrasonic fogging with pHl-conirolled sodium hypochlovite
(NaQCl) solutions was studied against Escherichic coll on membrane filter and agar nutrient
medinm in a confined space. The NaQCl solutions of pId 6.0 and 10.2 containing free available
chlorine (FAC) of 2 to 4 mg/ I were fogeed at a rate of 3 ml/min, and fine fogged droplets were
discharged by filirated-compressed air at a rate of .01 m® /min. As a result of direct contact
with the fogzed droplets of NaOCl solutions, the ratio of K. coli survival on the filter decreased
depending on the product of the FAC concentration in the fogged droplets and the exposure
time. Although significant variations in FAC concentration and pH of the droplets were ob-
served at the filter surface, the rate of killing was found to depend on the concentration of the
undissociated form (HOCL at the final pH. More than a 3-log reduction could he achisved
within 15 min of fogging. To achieve a killing efficiency against &. coli on the agar medivm
comparable to that against cells on the filter, it was necessary to raise FAC to 440 to 520 mg/
I because FAC was exhausted by the organic components in the medium. These results indicate
that fogging with HOCl-containing solution is effective in disinfecting a solid surface, particu-
larly one that is not soiled with organic matter. (Accepted 17 May 2010)

Hey words © Fogging disinfection ($E{L32 %)/ Hypochlorite solution (¥RMRE BB HEH) /
Killing of E. coli (E. coli ®% ) /Ultrasonic fogger (@HEZLE).
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Tabie 1. Variations in pH and FAC concentration o
hypochlorite solutions hefore and after ultrasonic fox
ging.

Befare fozging After fogging

Initial pt FAC (meg/D pH FAC (rae/
6.0 2.4 5.2 018

4.0 5.2 0.91

180 6.8 140

440 6.4 334
0.2 2.0 7.3 065

4.0 7.4 L&

200 3.1 170

520 3.0 460
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Fig.i. Inactivation of E. coli on the membrane filter by
ultrasonic fogging with NaOCl salutions of pH 6.0
(AY and 10.2 (B} as a function of CracT. Open and
closed symbols denote data at 2 and 4 mg FAC/, re-
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Takle 2. The £ values obtained for inactivating . coli by ultrasonic fogging with
hypochlorite solutions of pH 6.0 and pH 10.2, based on various C7.

Solid surface Initial k ({mg * min/m’]"") as a function of
pH FAC (mg/l) CeacT CraeT Choe: T

Membrane filter 80 2.0, 4.0 0,34 1.50 1.51
10.2 2.0, 4.0 0.33 0.89 1.48

Agar medium 5.0 440 1.7x 107" 2.3%10°° 2.9x107""
0.2 520 17107 2.0107° 2.5%X1070

“Values calenlated assuming the final pH of 7.0
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Fig.2. Inactivation of £. coli on the membrane filter by
ultrasonic fogging with NaOC! solutions of pH 6.0
{AY and 10.2 (B} as a function of Ceac?. Symbols are
the same as those in the legend to Fig. 1.
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Fig.3. Inactivation of E. coli on the membrane filter by
ultrasonic fogging with NaQC solutions of pH 6.0
(A) and 10.2 (B) as a function of Cyoc) T° Symbols
are the same as those in the legend to Fig. 1.
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Fig.4. Inactivation of E coli on agar nutrient meding
hy ultrasonic fozging with NaOCH solutions of pEl 6.4
(AY and 10,2 (B) as a function of Crae T Symbols avs
the same as those in the legend o Fig. 1.
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Fig.5. Inactivation of £ coli on agar nutrient
by ultrasonic fogging with NaOCl solutions of ¢
(A) and 10.2 (B) as a function of CI-![)CJ T LJ m:
are the same as those in the legend to Fig. 1.
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