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Studies on the Sterilization Effect of Ozone and
Ultrasonic Vibration on Microorganism —|. A

Model Test on Serotype 01 //z/o crorerze

Wen-Liang Wang, Huey-Jine Chai, Sheau-Ling Lin and Yueh-Er Shiue

The optimal condition of ozone with an ozonation rate of 160 mg/h in
saltwater at 0°C was 2% NaCl solution at pH 7.2. In the model tests, the steriliza-
tion effect of ozonation and ultrasound, either individually or simultaneously,
on serotype 01 Vibrio cholerae suspended in 2% NaCl solution (pH 7.2) were set
up at 0, 5 and 25°C, lasting 80 min each. The ozonation rate and the output
frequency of ultrasound were 160 mg/h and 20 KHz, respectively. When ozona-
tion was used individually, the typical colony count of V. cholerae was reduced
around 4 to 5 log cycles at either 0 or 5°C; however, only about 3 log cycles
reduction was obtained at 25°C. When only ultrasound was used, V. cholerae
count was reduced at 3 log cycles. However, the one set up at 25°C was almost
ineffective. When ozonation combined with ultrasound was used simultaneously,
the one set up either at 0 or 5°C reduced the count of V. cholerae up to about 7
log cycles after 40 min treatment. However, the same effect was obtained from
the one set up at 25°C for 60 min. The results described above indicated that
the sterilization effect of ozonation and ultrasound on V. cholerae when used
simultaneouly was more effective than when used individually. )
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Fig.1 The solubility of ozone in 3 % NaCl solution with various pH at 0°C. Ozonation
rate = 160 mg/h,
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¥ig.2 The solubility of ozone in various NaCl solution ( pH 7.2 ) at {°C. Qzonation rate
= 160 mg/h,
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Fig.3 Sterilization effect of ozone on Vibrio cholerae in 2 % NaCl solution ( pH 7.2 ) at

various temperatures, Ozonation rate = 160 mg/h.
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Fig.4 Stenhzntlon effect of ultrasonic v1bratlon on V, clzolerae in 2% NaCl solution (

pH 7.2 ) at various temperatures, Frequency of ultrasomc v1brat10n : 20 KHz.
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Fig.5 Sterilization effect of both ozome and ultrasonic vibration on V. cholerae in 2 %
NaCl solution ( pH 7.2 ) at viarous temperatures. Ozonation rate = 160 mg/h,

~ Frequency of ultrasomic vibretion : 20 KHz .
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