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- Studies on the Sterilization Effect of Ozone and
~Ultrasonic Vibration on Microorganism — |l.
Purification - Effect on Bacteria-Seeded
- Big Head Prawn (So/fenocera melantfio)
and Kuruma Prawn (Periaeus /[aporicus)

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

This experiment studied the feasibility of using ozone and ultrasound
treatments, either individually or simultaneously, on the purification of bacteria-
seeded big head prawn (Solenocera melantho, from marinc source) and kuruma
prawn (Penaeus japonicus, from culture pond) in a saltwater of 2% NaCl at 5°C.
The optimal ozone solubility was obtained from Wangetal (1991). The Vibrio
cholerae on Thiosulfate-Citrate-Bile-Sucrose (TCBS) agar and Esherichia coli
counts on Eosin-Methylene Blue (EMB) agar, respectively, and the intrinsic
aerobic plate count (APC) were used as the indicators for estimating the purifica-
tion effectiveness of ozone and ultrasound sterilization, which was placed in cold
saltwater with a volume of 160 £ in a circulating FRP tank equipped with filters,
refrigerator compressor, aeration pump and fine pipes for ozonation.

After treatment with a constant rate of < 0.2 ppm ozone individually for
100 min, the reduction rates in logarithm of the above indicators for S. melantho
were 1.39, 1.95 and 0.47, respectively, and for P. japonicus, 0.95, 0.82 and 0.30,
respectively. At individual treatment using ultrasound (27 KHz) for 100 min,
the reduction rates of the indicators for P. japonicus were 0.69, 1.36 and 1.03,
respectively. At the same treatment for 120 min, rates for S. melantho were
0.87, 1.12 and 0.6, respectively. For simultaneous sterilization with ozone
(either < 0.2 ppm or < 0.8 ppm) and ultrasound for 80 min, the reduction
rate of E, coli for P. japonicus and S. melantho were 2.25 and 1.70, respectively.
Using the same treatment for 100 min, the reduction rates of V. cholerae and
APC were 0.83 and 2.0 for P. japonicus, respectively, and 1.55 and 1.50 for
S. melantho, respectively.

The purification treatment of bacteria-seeding experiment was said to be
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effective by some workers when the reduction rate of bacterial count was more
than two log cycles. From our results, the treatments of ozone and ultrasound, ~
either individually or simultaneously, on bacteria- seeded S. melantho and P.
Jjaponicus were not very cffective. Thus, we consider it as not feasible to use

ozone in combination with ultrasonic vibration to purify either S. melantho
or P. japonicus after harvest.
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Fig.1 Sterilization effect of ozone treated 2 % NaCl solution at 5°C, on V. cholerae (®
), E, coli (M), Total plate count ( A) in bacteria-seeded Solenocera melantho.,
Ozone concentration is indicated as (----),
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Fig.2 Sterilization effect of ozone treated 2% NaCl solution at 5°C, on V, cholerae (@

), E. coli (W), Total plate count ( A ) in bacteria-seeded Penacus japomicus, Ox-
one concentration is indicated as ( ---- ),
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Fig.3 Sterilization effect of ultrasonic treated 2 % NaCl solution at 5°C, on V. choleras
(@), E. coli (@), Total plate comt ( A) in bacteria-seeded Solenocera melan-
tho.
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Fig.4 = Sterilization effect of ultrasonic treated 2 % NaCl solutlon at 5 C, on V., cbolerae
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