RAQHEFRXEE Vol 1 No. 1 (1992)

—Agm I

H Z{EBERI{LIKFTE L RIMRIC K B
BERIZFZOERH

ERFA" Hs—

Sterilization of Packaging Containers
by Gasified Hydrogen Peroxide and Ultraviolet Rays

Yoshito SHIBAUCHI, Kouichi HATANAKA

A sterilization method using hydrogen peroxide (H.0.) vapor and ultraviolet rays
(UV) was studied for the effective and economical sterilization of preformed food
containers. The containers on which A. niger, B. sutilis and B. stearothermophilus
spores were inoculated were treated by gasified H;O, generated by a newly developed
vaporizer, with or without simultaneous irradiation of UV. The results showed high
sterilization effects of this method, especially when it was combined with the
simultaneous treatment of UV, sterilizing 10° spores per container for all those of
microorganisms under H;0, concentration of 3 to 35%. The residual H;0, on the
container was easily reduced to O.lppm or less by heated-air drying of about 80°C
for 5 seconds. The mechanism of the high sterilization effect of the simultaneous
treatment was discussed in terms of the interaction between UV and H.0,.

Keywords : Hydrogen peroxide, Hydrogen peroxide gas, Sterilization, Ultraviolet rays,
Packaging container, Vaporizer, B. subtilis
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Fig. 2 Hydrogen peroxide gas generator
A small amount of heated air entered at an
inlet port(A) goes downward, heating an inner
shell(B), and blows through air nozzles (C) into

vaporizing cavities (D) heated by heating unit(E),

then helps vaporize hydrogen peroxide droplets
supplied by droplet nozzle (F).

The generated gas rises through filtering unit
(G) preventing from entrainment, then passes
through inner tube(H)in which the gas heated
to the set temperature and goes out of gas
outlet (D).
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Table 1 Results of sterilization experiment by H,0, gas and U V

H,0, [%] uUv Inocul . A. niger  B. subtilis B. stearoth.
— O 4 253 12 117
O 5 793 40 88
O 6 1700 120 172
3 - 4 0 4 16
- 5 0 40 240
- 6 0 2800 12000
5 - 4 0 44 24
- 5 0 97 100
— 6 0 1886 3920
10 — 4 0 37 88
- 5 0 0 16
- [¢] 0 87 368
35 - 4 0 0 148
- 5 0 0] 48
- 6 0 72 4
3 O 4 0] 0 0
@) 5 0 0 0
O 6 0 0 0
3 O 4 0 0 1]
@) 5 0 1] 0
@) 6 0 0 0
10 O 4 0 0 0
O 5 0 0 0
O 6 0 0 0
35 O 4 1] 0 0
O 5 0 0 0
O 6 0 0 0
H.0. [%] : Concentration of hydrogen peroxide-water solution to be vaporized
uv : Ultraviolet rays were applied (O), not applied (~)
Inocul. : Inoculation level of spores; 4, 5, and 6 represent inoculation levels

of 104 10° and 10° spores per container respectively
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