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Effect of Sterilization Conditions on Microbial Reduction in Cleaning Tools
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ABSTRACT - In this study, we compared the microbial reduction effects of drying, hot water, and microwave
sterilization in scourers and dishcloths to suggest a most suitable sterilization method. Three scourer types (silver, cop-
per, and mesh) were used, and three dishcloth types (silver, bamboo, and cotton) were used. Drying time dependent
reduction in Escherichia coli was high in silver and copper scourers, but minimal bacterial reduction was obtained
against Bacillus cereus in all scourers and dishcloths. In scourers, E. coli was not detected after >30 s of hot water
sterilization at 77°C, and B. cereus was not detected after >60 s of hot water sterilization at 100°C. In dishcloths, E.
coli was not detected after hot water sterilization at 77°C for >30 s, but B. cereus was detected after hot water steril-
ization at 100°C for >60 s. In scourers, E. coli was not detected after microwave sterilization at 700 W for 3 min, but
B. cereus was detected. In dishcloths, E. coli was not detected after microwave sterilization with 700 W for >1 min,
but B. cereus was detected in the cotton dishcloth even after sterilization for 3 min. In conclusion, the use of antimi-
crobial scourers (silver and copper) and dishcloths (silver and bamboo) are not sufficient to reduce the microbial con-
tamination. The guideline provided by the Ministry of Food and Drug Safety suggesting dishcloth sterilization via hot
water at 100°C for 30 s was also found to be insufficient. Based on our research, we suggest that the most effective
methods of microbial management are submerging scourers in hot water at 100°C for >1 min, and sterilizing dish-

cloths for >3 min using a 700 W microwave.
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Table 1. Effect of drying time on bacterial reduction in scourer (Log CFU/100 cm?)
Escherichia coliV Bacillus cereus"

Drying time Mesh Silver nano Copper Mesh Silver nano Copper
scourer scourer scourer scourer scourer scourer

0 min 5.11£0.07%® 5.21+0.01¢ 3.43+0.11¢ 4.39£0.04% 4.23+0.05° 4.44+0.11*

10 min 5.25+0.10° 4.80+0.09" 2.11+0.21¢ 4.06+0.06 4.51£0.03" 4.37+0.05*

20 min 5.244+0.06° 1.37+0.18° 1.33+0.16° 4.34+0.03° 4.25+0.05° 4.30+0.09°

30 min 4.96+0.09* 1.28+0.35" ND?* 4.02+0.06" 4.45+0.03" 4.29+0.05°

D All values are mean+SD.
2ND: Not detected.

*9 The different superscripts within the same column are significantly different by Duncan’s multiple range test (p<0.05).

Table 2. Effect of drying time on bacterial reduction in dishcloth (Log CFU/100 cm?)
Escherichia coli” Bacillus cereus"

Drying time Cotton Silver nano Bamboo Cotton Silver nano Bamboo
dishcloth dishcloth dishcloth dishcloth dishcloth dishcloth

Oh 7.55+0.01¢ 7.40+0.04° 7.21£0.05¢ 5.1420.06" 5.17+0.06" 5.43+0.08"

lh 7.27+0.04° 7.14+0.23° 7.12+0.05° 5.1840.05° 5.31£0.05¢ 5.29+0.05°

3h 7.13£0.04° 6.73+0.05* 7.08+0.05" 5.15+0.05" 5.20+0.04° 5.42+0.04"

6h 7.06+0.05* 6.65+0.09* 6.95+0.05* 5.04+0.02* 5.08+0.04° 5.36+0.04%

D All values are mean+SD.
ND: Not detected.

*d The different superscripts within the same column are significantly different by Duncan’s multiple range test (p<0.05).
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Table 3. Effect of hot water sterilization on bacterial reduction in scourer (Log CFU/100 cm?)
Escherichia coli" Bacillus cereus"
Hot water - .
sterilization Mesh Silver nano Copper Mesh Silver nano Copper
scourer scourer scourer scourer scourer scourer
Non sterilization 4.81+0.07° 4.61+0.23° 4.06+0.14° 5.35+0.04¢ 5.254+0.13¢ 4.65+0.06°
770C, 2)a a a c c c
30's ND ND ND 4.00+0.05 3.62+0.05 3.64+0.08
IOOOC, a a a b b b
30's ND ND ND 2.14+0.05 2.21+0.04 1.11+£0.16
100 C ’ ND* ND* ND* ND* ND* ND*
1 min

D All values are mean+SD.
ND: Not detected.

<) The different superscripts within the same column are significantly different by Duncan’s multiple range test (P<0.05).

Table 4. Effect of hot water sterilization on bacterial reduction in dishcloth (Log CFU/100 cm?)
Escherichia coli" Bacillus cereus"
Hot water - .
sterilization Cotton Silver nano Bamboo potton Silver nano Bamboo
dishcloth dishcloth dishcloth dishcloth dishcloth dishcloth
Non sterilization 6.57+0.04° 6.61+£0.06° 6.54+0.08" 5.09+0.06¢ 5.70+0.07¢ 5.36+0.08¢
7370(;" ND?* ND?* ND?* 3.754+0.04°¢ 4.43+0.10° 4.884+0.03¢
100°C, b b b
30's ND? ND? ND? 1.83+0.05 1.57+0.05 3.82+0.04
100°C, ) . . . \
1 min ND* ND?* ND* 0.79+0.44* 0.93+0.08* 0.72+0.22°

" All values are meanSD.
ND: Not detected.

*d The different superscripts within the same column are significantly different by Duncan’s multiple range test (P<0.05).
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Table 5. Effect of microwave sterilization on bacterial reduction in scourer (Log CFU/100 cm?)
. Escherichia coli" Bacillus cereus"
Microwave - -
sterilization Mesh Silver nano Copper Mesh Silver nano Copper
scourer scourer scourer scourer scourer scourer
Non sterilization 4.42+0.11¢ 4.25+0.13° 4.11£0.06" 4.09+0.05°¢ 4.19+0.02°¢ 4.04+0.04¢
1 min 4.05+0.06° ND?? ND* 3.79+0.03° 3.89+0.04° 3.92+0.04°
2 min 2.65+0.04° ND* ND?* 3.80+0.03" 3.83+0.22° 3.62+0.09*
3 min ND* ND* ND* 2.78+0.07* 3.32+0.08* 3.55+0.06*

D All values are mean+SD.
2'ND: Not detected.

*d The different superscripts within the same column are significantly different by Duncan’s multiple range test (P<0.05).

Table 6. Effect of microwave sterilization on bacterial reduction in dishcloth (Log CFU/100 cm?)
. Escherichia coli" Bacillus cereus"
Microwave - -
sterilization Cotton Silver nano Bamboo Cotton Silver nano Bamboo
dishcloth dishcloth dishcloth dishcloth dishcloth dishcloth
Non sterilization 5.38+0.06" 5.33£0.19" 5.38+0.11° 4.60+0.07¢ 4.70+0.06¢ 4.64+0.05¢
1 min ND?* ND* ND?* 3.54+0.08° 2.60+0.15° 2.76+0.02°
2 min ND* ND* ND* 1.45+0.11° 2.46+0.03° ND*
3 min ND? ND* ND?* 0.30+0.17* ND* ND*

D All values are mean+SD.
ND: Not detected.

*d The different superscripts within the same column are significantly different by Duncan’s multiple range test (P<0.05).
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