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Abstract

The efficacy of the ozonated water (0.1, 0.2, 0.4, 0.6, and 1.0 ppm) in reducing the risk of food-borne disease was
investigated in this study. After inoculation of Listeria monocytogenes (ATCC 19112), Salmonella enterica subsp.
enterica biovar Typhimurium (ATCC 12598), Escherichia coli O157:H7 (ATCC 43890) to lettuce, spinach, and beef,
inhibition effect with different washing concentrations, time, and methods with ozonated and tap water were evalu-
ated. As a result, there were 2.16 to 3.85 log CFU/mL reduction in different foods and 7 log CFU/mL reduction on
cutting boards after watering with ozonated water. Higher than 0.2 ppm of ozonated water treatment reduced the
growth of food-borne disease bacteria with increasing washing time and ozone concentration. These results sug-
gested that the ozonated water treatment effectively improved the microbiological quality and food safety.
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Table 1. Reduction rate of microorganism in ozonated water and tap water

Reduction rate (log CFU/mL)

Strain
Ozonated water (ppm) Tap water
0.1) 0.2) 0.4) (0.6) (1.0)
Listeria monocytogenes 1.2440.12 2.63+0.39 3.0520.15 3.4310.23 4.85+0.29 0.38+0.02
Staphylococcus aureus 1.35+0.14 2.30+0.28 2.56x0.14 3.1840.21 4.1440.32 0.7610.04
Salmonella Typhimurium 1.21£0.10 2.03£0.10 2.7240.18 3.1840.26 4.45+0.31 0.3340.02
E.coli O157:H7 1.2610.11 2.6910.11 3.1540.21 3.58+0.23 4.62+0.30 0.31£0.01

Values are meantSD of triplicate determinations.
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Table 2. Reduction rate of microorganism with watering using ozonated water and tap water

Reduction rate (log CFU/mL)

Food Strain Watering using ozone water (ppm) Watering using
0.1 0.2 0.4 0.6 1.0 tap water
Listeria monocytogenes 1.1440.12 2.16+0.19 2.21+0.15 2.24+0.13 2.3740.14 1.16£0.04
Lettuce Staphylococcus aureus 1.21£0.09 2.17+0.02 2.1940.12 2.2340.15 2.3240.15 1.14+0.04
Salmonella Typhimurium 1.83£0.11 3.8540.18 3.91£0.13 3.94+0.15 4.02+0.17 0.96+0.05
E. coli O157:H7 1.4240.13 2.6440..05 2.70+0.10 2.740.12 2.8440.12 0.80£0.02
Listeria monocytogenes 1.47+0.10 2.25+0.03 2.27%0.12 2.30+0.13 2.3440.16 0.55+0.05
Spinach Staphylococcus aureus 1.54+0.08 2.34+0.02 2.36£0.10 2.40+0.10 2.4340.13 0.40+0.03
Salmonella Typhimurium 1.174£0.12 2.3240.12 2.3840.14 2.41£0.13 2.52+0.14 0.25£0.04
E. coli O157:H7 1.31£0.10 2.61£0.09 2.66+0.10 2.6840.11 2.71£0.17 0.30£0.02
Listeria monocytogenes 1.13£0.08 2.70£0.02 2.81£0.12 2.8740.11 2.9040.16 0.86+0.03
Beef Staphylococcus aureus 1.16£0.12 2.48+0.02 2.5240.13 2.57£0.13 2.61+0.18 0.9840.02
Salmonella Typhimurium 1.8240.10 2.3620.06 2.3940.14 2.3940.12 2.4240.14 0.77£0.05
E. coli O157:H7 2.4310.11 3.1840.13 3.2740.10 3.3240.14 3.4010.16 0.91£0.02
Values are mean+SD of triplicate determinations.
Table 3. Reduction rate of microorganism with soaking using ozonated water and tap water
Reduction rate (log CFU/mL)
Food Strain Soaking using ozone water (ppm) Soaking using
0.1 02 0.4 0.6 1.0 tap water
Listeria monocytogenes 0.64+0.06 1.33£0.04 1.57£0.12 1.64%0.14 1.8620.14 0.16x0.03
Lettuce Staphylococcus aureus 0.73+0.05 1.08+0.11 1.15£0.10 1.21£0.13 1.47£0.15 0.33+0.04
Salmonella Typhimurium 1.3440.09 2.64£0.05 2.71£0.12 2.83£0.12 2.91£0.14 0.11+0.02
E. coli O157:H7 1.26£0.11 2.50+0.09 2.5840.13 2.6740.13 2.74%0.15 0.49£0.02
Listeria monocytogenes 1.16£0.12 2.00£0.10 2.11+0.10 2.15+0.15 2.18+0.16 0.10+0.52
Spinach Staphylococcus aureus 1.0520.07 1.76+0.08 1.80£0.10 1.83+£0.10 1.86+0.14 0.37£0.03
Salmonella Typhimurium 1.02+0.08 1.69+0.01 1.73£0.11 1.76£0.13 1.82+0.16 0.23£0.03
E. coli O157:H7 1.1240.10 1.73£0.03 1.81£0.13 1.85+0.14 1.90+0.17 0.12+0.03
Listeria monocytogenes 0.76£0.05 1.4440.05 1.51£0.11 1.5340.13 1.62+0.15 0.84+0.06
Beef Staphylococcus aureus 0.8310.06 1.81£0.17 1.89+0.12 1.9240.12 2.04£0.16 0.19+0.01
Salmonella Typhimurium 0.88+0.07 1.4540.05 1.5440.14 1.61£0.15 1.71£0.14 0.52+0.03
E. coli O157:H7 1.3240.11 2.9240.13 3.1240.14 3.26£0.20 3.41£0.21 0.77£0.03

Values are mean+SD of triplicate determinations.
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Table 4. Reduction rate of microorganism with watering and soaking method of ozonated water from polypropylene board

Strain

Reduction rate (log CFU/cm?)

Watering using ozone water (ppm)

0.1 0.2 0.4 0.6

Soaking using ozone water (ppm)
1.0 0.1 0.2 04 0.6 1.0

Listeria monocytogenes

Staphylococcus aureus

E. coli O157:H7

3.24+0.10 7.37£0.08 7.37£0.21 7.40+0.20
3.04+0.11 7.08%0.08 7.10£0.24 7.10+0.24
Salmonella Typhimurium 3.17£0.13 7.04£0.06 7.11£0.24 7.13£0.17
3.02+0.15 6.55+0.18 6.57+0.25 6.5740.15

7.4140.18 2.87£0.10 7.06£0.06 7.13+£0.13 7.16+0.21 7.19+0.24
7.14+0.21 2.69£0.09 6.13£0.06 6.24+0.15 6.27+0.23 6.30+0.21
7.162£0.13 1.73£0.13 3.65+0.06 4.01+£0.17 4.21+0.14 4.36+0.17
6.60£0.25 1.38+0.12 2.46+0.23 3.61+0.19 3.76+0.13 3.84+0.16

Values are meantSD of triplicate determinations.
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