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Effective use of sodium hypochlorite solution acidified with acetic acid

Tomomi Kuwahara, Kimiko Kuroiwa, Haruyuki Nakayama and Yoshinari Ohnishi
Department of Molecular Bacteriology, Graduate School of Medicine, The University of Tokushima, Tokushima, Japan

SUMMARY

Sodium hypochlorite solution is cheap and powerful disinfectant widely used in hospitals
and food industries. The bactericidal activity of chlorine solution is considered to depend
on the amount of dissociated hypochlorite (HCIO) in the solutions. The most important fac-
tor affecting the amount of HCIO in the chroline solution is pH, and the decrease in pH in-
creases the concentration of dissociated HCIO. Alkaline solutions of both sodium and cal-
cium hypochlorite contain only small amount (about 10% of free available chroline in these
solution) of HCIO. Recently, there are several reports showing the effectiveness of “acidic
hypochlorite solution”, which is adjusted pH with hydrochloric acid (HCI) to 5.0, as a power-
ful disinfectant. However, special attention must be paid to handling and storage of HCI,
and the increase of chlorine content in the solution by the addition of HCI might possibly in-
duce toxic chlorine gas production. In this study, the bactericidal activity of acidic hypochlorite
solutions, which have been adjusted to pH 5.0 with hydrochloric acid, acetic acid, citrate, lac-
tate, formate, phosphate or sulphate, was investigated using various bacterial strains. The
acidic hypochlorite solution prepared with acetic acid showed the equivalent bactericidal
activity to that with hydrochloric acid and killed all of the Bacillus subtilis spores within 10
min. In addition, the acidic hypochlorite solution with acetic acid killed all of bacterial cells
of Escherichia coli 0157 : H 7, Legionella pneumophila, Pseudomonas aeruginosa, Salmonella
Typhimurium and methicillin-resistant Saphylococcus aureus within 30 sec. On the other
hand, the solutions prepared with citrate and lactate showed no bactericidal activity against
any bacterial strains tested in this study despite of low pH. We proposed that acetic acid is
a desirable acid to safely and easily prepare the acidic hypochlorite solution with the equiva-
lent bactericidal activity to the solution prepared by HCI.
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