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Abstract

In this study, the inactivation effect of intense pulsed light with the materials of the treatment chamber was inves-
tigated. The UV-C light amount of the light source of the control was 3.595 W/m” The UV-C light quantity of
quartz with a thickness of 1 mm was 3.356 W/m? acrylic 0.878 W/m% and glass 0.06 W/m? and the light trans-
mittance was 93.4% for quartz, 24.4 for acrylic, and 1.7% for glass. As for the bactericidal effect of the materials
of the treatment chamber, quartz showed the same inactivation effect as the control regardless of material thickness.
A 1 mm thick acrylic showed a lethal effect of 1.1 logs after 60 s and 5.0 logs after treatment for 180 s. As the
thickness increased, the lethal effect was significantly reduced. Glass had no sterilization effect regardless of its
thickness. All of the death curve patterns except for glass showed a bi-phasic form. For the death rate constant and
D value, the k, was 0.287 s™', k, was 0.072 s™', D, value was 8.02 s, and D, value was 31.87 s. At a thickness of
1 mm, k, was 0.284 s™' and k, was 0.069 s™' for quartz, k, was 0.018 s' and k, was 0.042 s for acrylic, and &
was 0.004 s™' for glass. The D values were D,;=8.11 s, D,=33.87 s for quartz, D,=127.94s, D,=54.83 s for acrylic,

and D=575.75 s for glass.
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Fig. 1. Schematic diagram and photography of the intense
pulsed light treatment system.
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Table 1. Energy density of transmitted light as chamber materials by intense pulsed light treatment
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(unit : W/m?)

Wave Length UV-C UV-B UV-A RAD
(220-280 nm) (280-315 nm) (315-400 nm) (400-1,050 nm)
Control 3.595+0.015%) 4.624+0.037° 1.620+0.004* 2.523+0.003°
Quartz 1 mm 3.358+0.007° 4.123+0.013° 1.620+0.002% 2.502+0.011°
2 mm 3.212+0.017¢ 4.040+0.024°¢ 1.619+0.002% 2.519+0.003°
3 mm 3.171£0.009¢ 3.966+0.016¢ 1.598+0.004°¢ 2.518+0.001°
Control 3.595+0.015% 4.624+0.037* 1.620+0.004* 2.523+0.003*
Chamber Acryl 1 mm 0.878+0.016° 2.114+0.017° 1.620+0.002* 2.513+0.003°
materials v 2 mm 0.673+0.009¢ 0.296+0.002° 1.619+0.005* 2.515+0.002°
3 mm 0.201+0.003¢ 0.203+0.004¢ 1.598+0.002° 2.515+0.003°
Control 3.595+0.015* 4.624+0.037° 1.620+0.004* 2.523+0.003°
Glass 1 mm 0.060+0.001° 0.470+0.009° 1.602+0.007° 2.509+0.003°
2 mm 0.051+0.001% 0.4234+0.006° 1.614+0.003* 2.507+0.006°
3 mm 0.044+0.000¢ 0.112+0.003¢ 1.616+0.006" 2.521+0.003°
YMean+SD

*dMeans are significantly within the same column at p<0.05 by Duncan's multiple range test.
Treatment condition : 1000 V, 5 pps, distance : 1.5 cm
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Fig. 2. Effect of inactivation on E. coli as chamber materials (quartz (A), acryl (B), and glass (C)) and thickness (1, 2, and 3 mm)

by intense pulsed light treatment.
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Fig. 3. Inactivation of E. coli by intense pulsed light treatment
as chamber materials. (0) Control, (w) quartz 1 mm, (e) acryl 1
mm, (o) glass 1 mm. Treatment condition: 1,000 V, 5 pps, distance:
1.5 cm.
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Table 2. Inactivation rate constants and decimal reduction
times of E. coli by intense pulsed light treatment with various
chamber materials

Inactivation rate  Decimal reduction

constants (s™) times (s)
k, k, D, D,
Control 0.287 0.072 8.02 31.87
Imm 0.284 0.069 8.11 33.87
Quartz 2mm  0.281 0.044 8.19 5234
3mm 0.279 0.043 8.25 53.55
Chamber Imm 0.018 0.042 127.94 54.83
materials Acryl 2mm  0.003 0008  767.67 287.87
3mm 0.002 0.003 1,151.50 767.67
I mm 0.004 - 575.75 -
Glass 2mm  0.004 - 575.75 -
3mm 0.004 - 575.75 -
Treatment condition : 1,000 V, 5 pps, distance : 1.5 cm
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Fig. 4. Inactivation Kkinetics of E. coli cells by intense pulsed
light treatment as treatment time at various chamber materials.
(o) Control, (m) quartz 1 mm, (e) acryl 1 mm, (o) glass 1 mm.
Treatment condition: 1,000 V, 5 pps, distance: 1.5 cm.
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2 AToM e A8 r]e] A mE FHE2o et
ol] thafiA] dotr gkt A 2]-&7]e] AH] W& UV-C
FEe 2= 3.595 Wm*ele™, F4 1 mmolA
9L 3358 W/m?, o}=ZE-& 0.878 W/m?, 18|32 f3+=
0.060 Wm’Riom, Hlo] Fa-52 Mg 93.4%, of2d -
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et S A A 8719 TS dagle] izt
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