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Figure 1. Structure of the DBD (Dielectric Barrier Di—
scharge) plasma device, (a) Schematical
view of the device, (b) plasma discharge on
mesh, (c) whole view of the device with cool—
er system,
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Figure 2. Electrical characteristics of the DBD plasma
device. (a) Experimental set—up for measur—
ing electrical properties, (b) discharge volt—
age (sinusoidal) and current (spiked) sig—
nals appeared on the oscilloscope (input
voltage: 220 V), (c) measured output voltage
versus applied input voltage, (d) measured
output power by P=Vicosf (V; input voltage,
I; current, 0; phase angle between the volt—
age and current) versus the input voltage.
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Figure 3. Measurement of temperature, (a) Schematic
view of setting for temperature measurement.
Temperature was measured at 3 mm down—
stream from the mesh by using digital ther—
mometer (COOLERTEC. Korea). (b) Temper—
ature profile versus plasma exposure time
when the cooling system is on or off, Each
point is the average of three replicate mea—
surements,
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Figure 4. Measurement of reactive species generated
from DBD plasma device, (a) Experimental
set—up for measuring O3, NO, and NO: by us—
ing gas detector tube system. Reactive spe—
cies were detected at various distances from
the mesh of plasma device using the detector
tubes. (b) Concentrations of O3, NO, and NO;
at various distances from the mesh. (c) Con—
centration of Ozat 3 mm away from the mesh
during plasma discharge for the respective
powers of 3.31 W, 5,57 W, and 8.9 W,
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Table 1. lon analysis in DI water treated by DBD plasma.
P (W)
Name
o %gsma) 3.31 W 8.9 W
Na' 0.0055 0,1285 0,1398
NH4" 0.0394 0,4552 0.5800
Positive "
Ion K 0.0032 0,0852 0,1663
Mg" 0.0433
Ca” 0.6689 0.1517
cr 0.0964 0,3427 0,3744
Negative| NO2™ 0,1028 0,7359 12,5003
Ion NO3™ 0,0212 307.9545 829,5652
S04 0,0128

(amount mg/L)

A Ho2 o] A Elol A, AAEALNO) 2} ol
AANOY S| i olsh w2 7] WA} HA o
Ao RS e, ol WAIBHIANO)2} oAtk
(NOY7E AEA SR Aol FATe] A 8
2 ste] o] dikehdANO) oAk A (NOy) =
HAEA] o= 7852 4= Uk, Table 104 H5zo] k=
ulE 223t SF<4(Deionized water, DI water)2] ©]2
B4 A3 N0, ol20] st F45] Z7IE AS Be
Eozojol ) QUSFALNO) 4] ol A HT 9]
T Bk 9200 MRE Bol F Relsle] Az
SHA] x|t B AlS o] AQ L AFT(Clean bench) QF
o4 Aol o]0 o ﬁ% el o] ALHIE B

o] T2 <l 3]
. 50 ppm ool 1412 22
7% Aol H?ﬂ%}tﬂ 20~15 ppmol A 2412 o] 2+

O

& AL, 10~5 ppmel A Bl F7hstn
Bo] ofstnf vhiIZAZE & 4 9108, 0.5 ppmel i &
48] 4R71Ee] 43S 71 0,5~ 0.2 ppme A 8~
6X121 1= A AlZo] ZERITE 0.1 ppmoll Al 245
A7t b st Bl A9 =itk el e (3],
oleie Fee) HAE AMgstl gk Bebmo 4
T A9 F3] WP EE B EE 0E0) W7 2
AR} ool AR S Wil A& s)e]

ﬂﬁéﬁok 3?“% 1e 83k Al
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Figure 5. Spore viability versus plasma treatment
times for two electrical powers of 3.81 W and
8.91 W, (a) Percentage of spore germination
versus plasma treatment times. Spores were
submerged in deionized water, (b) Mitocho—
drial activity of spores in deionized water
versus the plasma treatment times, (c) Mito—
chodrial activity of spores in VM media ver—
sus the plasma treatment times. Formazan
(product of mitochondrial enzyme reaction
by using MTT as substrate) production
method has been used in (b) and (c) for
analysis after plasma treatment,
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Sterilization of Neurospora Crassa by Noncontacted Low
Temperature Atmospheric Pressure Surface Discharged Plasma

with Dielectric Barrier Structure
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Sterilization of Neurospora crassa has been investigated in this research by using a surface
air plasma with dielectric barrier discharged (DBD) structure under atmospheric pressure.
The sinusoidal alternating current has been used in this experiment with discharge voltage
of 1.4~2.3 kV. The phase difference between the voltage and current signals are found
to be almost 80 degree due to the capacitive property of dielectric barrier. Temperature on
the biomaterials has been minimized by radiating the heat with the air cooling system. It
is noted that the substrate temperature remains under 37 degree for plasma exposure time
of 10 minutes with operation of cooler system. It is found that the ozone, Os, has been
measured to be about 25~30 ppm within 1 cm region and to be about 5 ppm at the 150 cm
downstream region away from the suface plasma. It is also noted that the nitric oxide, NO, and
nitric dioxide, NO,, are not nearly detected. Germination rate and mitochodrial activity of
Neurospora crassa immersed in the deionized water have been found to be drastically
decreased as the plasma treatment time and its electrical power are increased in this
experiment. Here, the mitochondrial activity has been analyzed by MTT (3-(4,5-dimethy
Ithiazol-2yl)-2,5-diphenyl-2H-tetrazolium bromide) assay. However, sterilization of Neuro-
spora crassa immersed in the Vogel's minimal media has been found to be low by plasma
treatment, which is caused by surrounding background solution. This research shows the
sterilization possibility of Neurospora crassa by using the noncontated surface DBD plasma,
which is different from the plasma jet. This is mainly attibuted to the reactive species generated
by the surface plasma, since they play a major role for inhibition of micobes such as Neurospora

crassa.

Keywords : Dielectric barrier discharge, Low temperature atmospheric pressure surface

discharged, Plasma, Neurospora crassa, Sterilization, Reactive species
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