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Sodium Chloride on Bacillus cereus

Ji-Hyun Jang, Jung-Soon Jang, Sang-Yun Lee!, Hyun-Su Kim/,
Sang-Mo Kang’ and Jong-Hyun Park*
Department of Food and Bioengineering, Kyungwon University
'R & D Center for Functional Foods, Pulmuone Co. Lid.
*Konkuk University

Agricultural foodstuffs, usually consumed without sterilization, are frequently contaminated with foodborne
pathogen B. cereus. Ethanol and sodium chloride were used to inhibit this pathogen for its effective control.
Though five minutes of exposure to 20% ethanol did not inhibit the growth of B. cereus, inhibition was detected
to 30% ethanol solution. As exposed longer, B. cereus was more effectively inhibited than E. coli and S.
typhimurium. B. cereus, E. coli and S. typhimurium were not inhibited when exposed in a 10% sodium chloride
solution for five minutes. However, these bacteria were inhibited with a combination of 10% sodium chloride and
20% ethanol solution for five minutes. Much synergistic growth inhibition on B. cereus was found at the
treatment. Its viable count was reduced from 10° cfu/ml to 107 cfu/ml after five minutes and showed no count
after ten minutes. This trend was also confirmed for the wild types of B. cereus. This method may be applied
for the effective pre-treatment of many agricultural foodstuffs, especially uncooked foodstuffs, without the
hazards that accompany special sanitizers and the nutritional loss from harsh sterilization.
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£ Ao A" FF= B. cereus ATCC 14579, E. coli
0157:H7 932, S. typhimurium ATCC 120238 AR&3F4L,
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France)®.2 Aldt 3§k 3 ARESIITE. 2 9l¢] AJeke GR
o] AloFg AREEATH

oFo| H{ek

FAFFQ B. cereus ATCC 14579, emetic B. cereus
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E. coli O157:H7 932, S. typhimurium ATCC 120232 70
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Table 1. Growth inhibition effects on B. cereus, Escherichia coli and Salmonella typhimurium by exposure at each ethanol solutions

for five minutes

Viable bacteria (cfu/mL)
Ethanol Content"” (V/V%)
E. coli B. cereus S. typhimurium
0 >10° >10° >10°
10 >10° >10° >10°
20 >10° >10° >10°
30 4.0X10° 8.7 X 107 L.1X10°
40 7.0X10° 15X 10° L5X 10
50 2.2X10° 9.1 X 10° 24X10°

DEach of the pathogens was exposed for five minutes at room temperature in the ethanol solutions.
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Fig. 1. Growth inhibition effects on B. cereus, E. coli and S.
typhimurium by exposure at 20% ethanol solution for 5, 10, 15,
30, and 60 min.

-@ - E-coli; - -, B. cereus; -A -, S. typhimurium.
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Table 2. Growth inhibition effects on B. cereus, E. coli and S. typhimurium by exposure at 20% ethanol solutions single or

combination with 10% NaCl for five and ten minutes (cfu/mL)
E. coli B. cereus S. typhimurium
Treatments” - .
5 min 10 min 5 min 10 min 5 min 10 min
control 1.8X10° 24X108 2.7X10°

20% EtOH 1.5x10° 1.3x10° 2.0X10 1.6 X 10* 1.8X10° 3.5x10°%
10% NaCl 1.5X10° 1.2X10° 1.7X107 1.7X10° 1.1X10° 1.2x10°
20% EtOH+ 10% NaCl 5.0%10° 2.7X10° 1.5 X 10? NG? 1.1X1¢° 32x10*

YEtOH: Ethanol.
NG: Non Growth.
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Fig. 2. Comparison of viable cells of Bacillus cereus ATCC
14579 and B. cereus wild types after treatment with ethanol
and NaCl.

U], Bacillus cereus ATCC 14579; B , emetic B. cereus WI-8; N ,
diarrheal B. cereus WT-13.
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