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The Mechanism of Bacteria Inactivation by Positively and Negatively Charged Cluster lons
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We conducted verification tests on the mechanism of bacteria inactivation by positive-
ly and negatively charged cluster ions. Electrophoresis methods were used to analyze
bacterial cytoplasmic proteins, surface membrane proteins, and DNA (deoxyribonucleic
acid). In addition, radicals generated by reaction of positive and negative ions were
identified.

It was observed that bacterial surface membrane proteins were fragmented while cy-
toplasmic proteins and DNA in the bacteria remained intact. It was concluded that the
fragmentation of the surface membrane proteins causes rupture in the surface mem-
brane of the bacteria, which causes membrane malfunction and eventually its death.
We also confirmed that OH radicals are generated by reaction of positive and negative

$£945-2006%8H

ions.

FADE

PR, RAREH R EREORAEIS v, 22
L[ OHESTRFHAME 2 ) PR &, R CP0E 72
BBEZEN2VE V) BEERT T I TR A>T
bo TD720, BRNPTORE T 7 A~ % IbHLT, 1L
FRISEDTR AT VT I N Y RERL, e
55 % WL A IFZEDSTE R T b T D,

VHIZKRRETTOT I AHEIZL Y 2=2E D
WS LK T ERESE, IE4 4+ H (H0), (m
THARED) £ A 4> 0, (H0), (308 L OHKE) o
UIAY —A K v ERERT B A F HAEETY 2RSS
L7zo B35, IEAF Y EBAF X bR ELR)
RAZDOWTC, HEFOFATIFZEAERE & L[E T, w24 S A
B-AE - ANA - T LT SR aa Ry Y
BEIFLTE7,

LAl SIE OATEL A B = X 2B LT, £ 4+ 5
EFEFHPSERLZH (H0) Fikr 528 — 1+
B LU0, (H0) AlllEY T AY —AF 12D\,
HWEDE 37 BB LU DNA DS OREE, ELEED
A4 v OMENERIC L > THEEBEROR Y » 37 %
WiH L CwaZ xRN L7z, KL Tid, IEEA
DA F AL BMEAEL A 1 = X 22D THGE S
%o

1. REREDKIUGE

1.1 KEBRES

ZFE4.1L (#E21 X A 14 X 15 & 14em) O T 7 1) VT ¥
YON—PCA F VB R % S 10em OBE I 3% &
BEEImOY v—LARPRIRE L. £72, 14

WAL A7 AHEREE BLEMMAKELY Y — BIMAER



EREEBEEDI SR —1 7 VICKDHENEEXHA=X s

VBRI, Yy — L ETIEEA T U ABR5,0001H
em*e LTHY, A V- I30.05ppm Al & L7z,

1 -2 HEOARELHR

HH & L T Enterococccus (B ¥R 7 vy, B #0137
FEC 8HFHIEE ATV, o= —Hashill L7z, $72,
I 0 4238458 1% LiveDeadR Kit % Flus T Heft k|2 &
D L7z,

1.3 FVINUBESBKLU DNA O

ME LDy 7RIl —RItB LRI
SDS-PAGE (N7 ¥ Wil M) o A=K7 7)Y F
TIRTN) BEIKEEICLY ¥ 80 H O FED
HEAITo720 512, FEEESIKE % pH3 ~ 10
DTSIIIY NS, Fvidavy— 7 )V —gethii
(PageBlue, Fermentastl) CEfa L, 7 IVEIDAAE
%, & T EBE A R MUESENT L7, 72, DNA
X7 A0 — ABRIKENEIC L ) T REEZIE L

1-4 SIAILDRERE

1 - 1 TRBOELMHIIBNT, ¥y —LIZWST-1(2-
(4-93—=F7z2=)0)-3-4-=ba72=)V)5-(2, 4-3
PN TH T 2= V)2H-T T T L EI V)T L

P MREE AN, A EFRETLZEI2EBK
ISR GRS T 2 AT 720

2. RBRERBIUER

21 HEOFEELHR

R A1I3 A4 BEEEICL2EHOT T 7 iR
R AT Y HHIER & 212 O N B ORI
LI 5T & EMER. RNRBREM T, A4 %180
G B EFRAEDIIITO BICR DI EDHER SN

100 +

(=]

BRIFE [%IS50H]

0 - - ; ; -
0 30 60 90 120 150 180
T4 BHEER (4]

1 A SRREEREIC & 3 MEOBEEE(L
Fig. 1  Change of survival rate of bacteria from expo-

sure to ions over time.
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Fig.2  Photo of bacteria colonies from exposure to ions

over time.
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Fig.3 2D SDS-PAGE map of cytoplasm proteins in bac-
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Fig. 4 Distribution of cytoplasm proteins in bacteria Fig. 6 Distribution of membrane proteins on surface of
cells. bacteria cells.
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Fig. 8 Relative change in concentration of membrane pro-
teins from exposure to ions over time.
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Fig. 9  Electrophoresis map of DNA of bacteria cells.
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Fig. 10 Absorption spectrum of test reagent resulting from
exposure to ions.

X 11

HEDOTNELHR A =X s

Fig. 11 A mechanism for inactivation effect of bacteria.
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Fig. 12 TEM photo of bacteria cells.
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