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Microbial Lethal Effects of High Voltage Pulse Discharge in Air
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There is possibility that liquids can be sterilized using in-water high valtage pulse application
without rising temperature of the liquids. To research this possibility further, we studied a
different method which was high voltage pulse discharge between a surface of liquid and an
electrode above the surface. The survival rates declined logarithmically with discharging time
and a fairly good lethal effect was observed for heat-resistant bacteria spores. But in-air dis-
charge showed little effect on a species of bacteria (D. radiodurans) with low heat-resistance
and high radiation-resistance. Small amount of nitric acid and hydrogen peroxide were found
in the liquid after the discharging application. This caused pH lowered when liquid had little buf-
fer action. Suggested was that a possibility of the in-air high voltage pulse discharge for a
new sterilizing method without rising temperature of liquids. Radicals seemed to be formed in
the liquids during the discharging application.
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A : Bacillus subtilis ATCC6633 spore (LLF B. sub.)
B : Bacillus stearothermophilus ATCC7953 spore (L)
T B. stearo.)

C : Escherichia coli TAM12119 (LIF E. coli)

D : Deinococcus radiodurans WILD # (LUF D. radio.)
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b OEEEE LTHWI.

D. radio. ¥, Tryptone (Difco #:#4) 5g, Glucose
(251457 Aa2748) 1g, Yeast Extract (Difco #
#) 3g % 1000 ml DKicEgh Lt pH 7.0 gk L
d— b7 v— 7 Ui (TGY 554 wf L,
30°C 1 HRIIR WA, 1/15M ) vEBS, 7
(Sorensen Buffer) <2 @ OEE L, BERA Y 7 »
BB L b OREK E L.

THEROEKE b, EWHUT 1X108~1X 107 {f#/ml
Cind 5wl Uic, B, 20 g ORKex L
TET » T

3.2 BEHROHE

P O HIBCEMIE 21T » 7o th, ZFHkic & b Sk
REEHCHIRE 1 ml 2BRL, FrEofdclgLE
BRAELIar=—%nY v b Ui %4, B
sub., E. coli v} 35°C 2 H, D.radio. 11 35°C 4 H,
B. stearo. 13 55°C 2 HCh otz TnRBROHEEOR
L ORI T, BIRNNCBEERELS UD-201
B O(r 3 I CHEER OB IR, BN,
B. sub., B. stearo. {160 #, it 10 & Li-.

3.3 ZOffER L%

PH B pH 2 —x F-12 (R U A8, gofzr
EYEWE (== VB, BREWHBOBEZ 1L Forrx
PU—oAa—7 DS6I21A (EAETH) %Ak

4. EBRRBRRUER

4.1 WELBHOLEBRDOZE(L

BiA F vRoBE, Fig.d iR Lic k5wl BAM
X bRl pH 2MET Ui (E#EH 10 #© pH 6 2»
b pH 3). A O TR S hicied, pH €
TORREE, KEC X VEZFOERIREIh, K
LT TR LI DI E DD o T, DB T ALTER
10 #°C, 273ppm Thotc. WHEEILY Y F L2 5
MEFIA LEERERC LD, WE L. by, 7
7 D X 57 pH BEEEDH B T1E, pH oZ5bidich



140 (50)
6.0
50
T 40
o
30 ®
\ . . ; )
60 120 180 240 300
Discharging Time (sec.)

®d4 HEMAECXS®O pH %L
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Fig. 5 The lethal effect of in-air pulse discharge.
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Table 1 The heatresistance of bacteria.

Bacteria

100°C D-Value (min) Z-Value (°C)

Bacillus subtilis ATCC6633 spore

Bacillus stearothermophilus ATCC7953 spore
Escherichia coli TAM12199

Deinococcus radiodurans WILD TYPE

1.2x100 8.7
1.6x10* 5.5
3.2x108 6.2
2.2x1078 7.7

Suspension: 1/15M Sorensen Buffer pH 7.15
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Fig. 6 The difference of lethal effect by suspension.

A—E. coli. in water
@®—E. coli. in buffer
[1—B. sub. in water

B—B. sub. in buffer
N : Number of cells survived.
No : Initial number of cells.
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