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In this study, we focused on a bacterium that was isolated from used soluble cutting oil after pulsed-discharge plasma
treatment. A bacteria identification analysis based on the 16s rRNA coding sequence region concluded that the bacterium is
Bacillus barbaricus with 98.30% homology. Isolated B. barbaricus was cultivated both in liquid medium for 4, 22 h and on
agar plate for 1 week. The former condition could allow B. barbaricus to be vegetative cell form and the later condition could
allow it to form spore. All cells showed tolerance toward puled-discharge plasma inactivation treatment in distilled water. We
also investigated tolerances of B. barbaricus toward heat and ozone inactivation treatments. Contrary to our expectations, it
didn't show significant tolerance toward heat but showed relatively high tolerance toward ozone.

1. (FUBIC

VLR, HEA R A R O SR E M OB A B Y
& L 72K ALE Sl & L TR TR 77 A~ O FIH
MPHETEN T D, KOMBGHIEET L 1 MV/iem B L
& ZEE.D 30 kV/em (2xF LIEFF @720, KA THE
B EA~EEZEINT 5 DOATIILELZRE ST X
YRFEESHDLILEFSTELR Y. 20D KROBE)
2D 22\ in situ TOHRMIFAT~OWE T 7 X< DIt
B L Cld, PSR AR 2 i L AUk % il S 8 72 %
xR ANZE LR & R I IR 5 Tk Y, ki To
WE 7T X~ OFEAIEBEIRI L DKDOGHIZ L > THE
CABNTNR M) H =1%o TWBETBENT IV
ZED EAKRF OB EAE LR ERA, NT IV E
BT T AIDIAE M) H— b LBV 5 Tk
L EDPME EN TS, L IZINSDOFEL VKT
TONNVAMET T A< OFEFMRIEE, HONIIY »
287 Y R FURIEYER] Y 7 & OB R, KIS R R
EHIFBORE © 2 EICB I AEMME T TloHE
LTWah. 7SVARE T T A3k 4 OFETH:I25 L

X—T =N 1OV ARE, NEEAL, Bacillus barbaricus,
Tirf 1
* SRR A BB LA A SR Al A R P
(T376-8515  HE R LA AL Ty R AMHT 1-5-1)
Department of Environmental and Engineering science,
Graduated School of Engineering, Gunma University, 1-5-1,
Tenjin-cho, Kiryu city, Gunma, 376-8515, Japan
' tohshima@gunma-u.ac.jp

BT Z R SRR R RS0 L C O BE AR AR LT
BY, FHHEZMDOTERA ZROKEDPRTH L EH 2
bz,

FANIKF ISV ARET I A<TDIBHO—>2L LT,
WA OWIEI WA T L2 EEDPHE L 75 TV B K
EHYIHRIZ S LTSV ARE 7 7 AV LB 2T\, 4]
KW COME 7 7 A~ ORBNEDOH R EDOKE 21T
o7z, TOWFEBBICBNT, TrOBLEELSHES
T AN L BREDIHEE % WA R S 7z

KIFFETIEZOR % #3 LIFRRL, W #3 OEY N
SR RERR T B 72 OSBRI Z R E R A K L 72, F
TP IC B 2 ERMEOREL L T-OW# 21§
BT HEEEZBRAKICEEL, WETT7 AL 5KHE
SLFRIZ K3 B EORERRICIN 2, BB X O v v LB
A EDOH HEA A L7z

2. &EXBRAGE - FIE

21 BRERESFATRELEE

KWL CTIIBEEL SV AEFAESE L7202, K112
R EEEKO A > b T v AXEEE IV A SRR E L
M7, FERLHRETEEZAIA NN Y A2 HWTE
JEFEE A L7, A4V T VAL IoTHET LI L
TRIEELEE Lz, ZitEELEZ 5 MQ ORERTiZ
NLEEEY A4 — FTPREERL 20FEFEOIT VT
YU —IlE Rz, AN Fr v THOERKICL ) BEE
28IV A e WUEAE | C R E L 72 EEARANEIIN L 7z

R 7T A< ILEREEE O AR X % X 2 1R



REVEGIEIh 2> & HEE S M 02OV AT AT EOBGE (B # o)

Resister Rectifier Spark gap
" INAA—T——0O O—{ Treatment
chamber
N. T.
Capacitor
S.T.
é) o
A.C. 100V

N.T. : Neontransfer S. T. : Slide transfer

B oty b Ty AR OV A G E
Fig.l Neon transformer type pulse generator.

High
voltage
‘ Air compressor ‘ pulse
o=
5mm 0
30 mm 0o
4

2 7OV AN AL
Fig.2 Pulsed-discharge plasma treatment chamber.

WML LCTILAEED b=V E—F—FHWwi. 7
7N, 7 (BME 10 mmo, PIEE 5 mme) MM &
LTz A7 2 L A% 2 mme) % 5 mm
RESECEEL, 727V 7THIZ 1 Limin DjitE T
ZER A Gl SRS S BN O MEENRE L2,
7o, WLEAEIRERIC ) O ZIROEEIG T 2 A AR AR L
B L7z, AR CIXERIC 12 kV OFEEE/ OV A % F)
ML, KETO/SVARET T A~ % 5E S E
DJEWEIL 50 Hz, F v v 7RI 35 mm, HEOHHIZ
A= T b, ZOBED/INNAET T A< 3L
BIL7 5 BB X 312K,

2.2 HREMRMEMORER

AKIFFETIEZ ) — 2 v— A TIE % L BRRO LY TH
W NZHHBEATERICIRT L, 7T X R LR

103 (45)

15

Voltage [kV]
» =

<

-5 0 5 10
Time [msec]

|
(&)}

A
o

30

10 -

Current [A]
[}
4
]

_30 1 1
-1 -0.56 0 0.5 1
Time [psec]

B3 7SV ANCGESEROET (a) B X UER (b) #E
Fig.3 Voltage (a) and current (b) waveforms of pulse discharge
plasma.
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Fig.4 Bacteria colonies detected from cutting oil after pulsed-
discharge plasma treatment.
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Fig.6 Inactivation of B. barbaricus, B. subtilis, E. coli and P.
oleovorans by the pulsed-discharge plasma treatment.
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Fig.7 Inactivation of B. barbaricus by the heat treatment ; (a) 4 h
and (b) 1 week cultivation cells.
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spore inactivation in heat treatment.
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Fig.9 Inactivation of E. coli, B. barbaricus and B. subtilis by
ozone treatment ; at final ozone concentration of (a) 0.6,
(b)0.75and (c) 1.5 ppm, respectively.
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