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Abstract

In this study, the sanitization effects of ozone and UV against pathogens and ticks
were studied. The results indicate that in environments mimicking that of households,
the number of pathogens was reduced by 99.9% and 99.9% by ozone and UV light,
respectively. In addition, virus counts were also reduced by 100%. Optimization of
experimental parameters showed that, under appropriate application, ticks are also
eradicated by ozone and UV light. The ticks were divided into two groups, with the
first group being treated with ozone only and the latter with ozone and UV light. The
results from these experiments showed that, although ozone alone reduces the vitality
of the ticks, the survival rate of the ticks was significantly more reduced when the ticks

were exposed simultaneously to ozone and UV.
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Il T2 ¥ g (Materials and Methods)
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OZONE(03) ¥ %=(Density) 2.14 kg/m3
OXYGEN(02) ¥ & 1.43 kg/m3
AIR 2% 1.29 kg/m3
WATER ¥ % 1,000 kg/m3
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gdae o] og AT HINE B3 F9HT Utk

tolPae, ALY WAE ES LELIPA A FHIX 7 ALY FANATY, 7
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A wiYE HAEANET]Y LHFR] EAANET Y AZFHAEYE I ARZE
}.
2.2 2% W 1t

2.2.1 Lactobacillus 82 A3

e

(1) A} &9 : Lactobacillus 2 X 106 & 2 X 106
(2 9& % A By FA : e ¥ T~
(3) AgAA : Aol Y(L(4.8m) X H(2.3m) X W(2.2m) AW 23 24.288m3, vj=k ¥
A :10.56m2
(28 4] 48 &4 2 WF 8%

2.3m

2.2m

< — >
ﬁ 4.8m
(29 5] AHY WF ¥iA =

WIND
<_.__..._
4_..__
L(180cm) X W(120cm) <«

90mm plate 40ea v &
| Fiate ¥4 1 20cm
-
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D A I 2EE 36T + 27} HA A AFT7E ol&sted 75
BA2 3

2) &X7} A7} ¥19¥ Lactobacillus #5(2 X 105 & 2 X 106)7} £ &
gHg 2T go|AE o] &ty Aud F1F FF AU,

N
3) 308 AX A7) 3 MRS agar plateE 20cm 202 wjg3to Ay Ft

4) LFEH2E 6

5) 4ol &8 H4 4AF7] 4 SHE EF AAAIL FREHJL FAE]
utgo 2 hekets w7kl 1A o) Zintdo

6) ©vtete] MRS agar plateg 7AW 37C wigrlol Wi 24A1%0 o] wjedd

7) W & colonyFE &9 I

2.2.2 bacterio phage 28 A3
Ut A7 #d e 2 vle]# 25 dF7] A3 Glove boxE A&t Rz
frE2s AEeaid.
(1) Ab&73F : M13 mp18 Bacteriophage : 3 X 104 pfu/ml
Rhamda Gt11 Bacteriophage : 1.5X104 pfu/ml
(2) 2& % Ao B FX : QFEZ~

(3) A8A2 : glove box(170cmX60cmX55¢cm)

(2% 6]d& AI4" Glove box

(4) 284
1) BE7|E A83to 7}7+9] Bacteriophage® © 100mm Petridisho] &12%
BALSE t}2 40T dry ovenoll A €43 AF A7t}
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28 ZFEAA 30%, 608, 120%, 240%, 360% (A2 &4

3) 42T incubator oA 18|17} vjkslict,
4) A& phage & < 3}

Q&S A9AY FESt FEof e FRAZE]
7 ol gk weh A¥ze 27 %
of #7 =¥ Aoz Urold ¥ AW,

(1) A& g chamberol X 719H S| DA =79 A2 FHZA =7
(2) 434 ERE A vd e J4F T ¥

(3) #& % ovx A : Olympus MIC-D @#| 7

(4) & =47] : Portasens II (range 5~200ppm, 1~100ppm)

(5) & #Z 9} plated}e] AP : 25cm

6) 4% Wi

1) o 37}A typed] #|E(FX 17, #X 27

1

ka3
sl
|

Ly s = o =2

SFZHLE A fo A AAY o& v FXE Fdt

2) T IME A5 25 FH2d o2& TR/t FUSA A8 AHE VFEL
2 JAUAZA=7] 309 AAF7F € 100mm plate 2715 1708 A A3 ot
OE sty Aol AR vFA ¥E X WX EG

3) 60EF 120%°] HE Alztel JAWAZ =719 AstE St

4) 120% o|Fdl= &FH} A&He] gl control plates} 7 8AIZFS WA
5 W3E #EAI
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l” j:i_(/}' [u ] J X}-
1 Lactobacillus ¥H'8 A3
1.1 A9 23

OEZA
Control - -
1249 2% A9
A7l s A AW 2F 5%(ppm) 0 0 0
A7l 1A 7 F AY & F
0 4.4 4.4
% (ppm)
Ao 24Z3 FAF(1plate ) 2 X 10° 2X10° 2X10°
A & AEZ FAS(1plate B) - 0.425 10~30
AFE (%) 0 99.9999 99.9999

[E 4] 2&& o] &3} Lactobacillus®] B+ A& data table

(23 7] 2.&& o] &3 Lactobacillus® B7 A ¥ plate image

=
Control 12148

2 X 10° 0.425

439 dAzM AxHo] plAF B F7] F FRIe FAY S
ditol 7hed A= ﬂ°151215}_ oEZHA

Y E3tlA ALgol Thed
AFE 474 dio] PRS- 2
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2. bacterio phage 2 Al
2.1 Ad 43
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2.00E+04
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S Z.00E+04
2
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1.00E+00 g o
HF A 0EFT RS 108EF 240EF XEF
—e—M13 mp18 ~—#— Riernda Gt11
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O2iFe] 243 o] 37 Mt Ael(EF 20
20 ¢
169 T
—~ =0 ;’.‘{
o 4 /
e
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£0 ; /
O L 4 i 1 1 i i
A3 NET OEET 10T 202 F 3602 E
[+-M13 rpl8 /b8 & =-Rharada Gt11/}H |
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e A 30% % 60& % 1204 & | 240% ¥ | 360% ¥
M13 mpl8 | 3.00E+04 | 3.00E+04 | 3.00E+03 | 550 120 0
Rhamda 1.50E+04 | 220 120 6 0.00E+ 00 | 0.00E+00
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olgel AP
100%
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Aol A=

petridish®l

2FL o8

dist=d &

[F 51&a AR A3l m& FAF
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S @ A9 wolgx
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(2™ 11] 2&3 AAE o] &d HHAX=Y] AAH AE plate image

Control AR AHR) B(AZ 27| AL C(EZANAE)
SE/AGN =EAT 60+

3070 A o} 2070 A & 1270A)] A& S AE

LE/ANA =FANZ 1202

87N A <l 274A o i
T 7 INGES B/ IPAR-S! B(HZ270AH4) C(BIZANALE)
L& % (ppm) 48 94 178
LEEZAIIHE) 60 120 60 120 60 120
APFE & FHAZT 8AIZF
AE NA+ 13704 IR A O7H A O7h A 07N A 070 Al
AL & (%) 57 97 100 100 100 100

[E 8] 2&FH AL o] &% JAANE=T] AA HAY T8 F SAIF F3}
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[27 12] 2&E9E o] &3 HHUAA=7] #AAH AE plate image
Control ABI1IN AFE) B(RZ27)A18) C(JHZ4PAHE)
2 E&/A9 N wEAZ 60

3070 A o]% 2570 A A& 15714 B&E 12704 B&

SE/AYNA =E AT 1202

P!

3070 A 87N A e 5704 o]l 470 A ol i
T AREEZ1A A B(HAIZ274ALE) C(HZ47MALE)
2& F=(ppm) 48 94 178
LE=FAHE 60 120 60 120 60 120
BAFE F AL 8AIZF
AE NA S 1570 ) 370 A 174 A O7H A O7h A O7H A
ALE & (%) 50 90 97 100 100 100

oldel FUANET] A 4P Ba) ANANEIE F@ao] daHE 44F oF
FEO4ppm) Al A 1202 FE =F AZE AT 100% WFol shsdrte A
22 9tk 291 AYHS B 7 Yol Bk BAAYE 4¥2 S $3H
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IV 2 2(Conclusion)
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