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Examination of Antibacterial Efficiency of Ozone Generator
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Abstract

This study aimed to examine the ability of an ozone generator developed by the Faculty
of Engineering, Ubon Ratchathani University to inhibit several bacteria. The bacteria used in this
study included Escherichia coli (E. coli), Staphylococcus aureus (S. aureus), Bacillus cereus (B.
cereus) and Extended Spectrum Beta Lactamase Escherichia coli (ESBL E. coli) that represented
gram negative bacteria, gram positive bacteria, spore producing bacteria and drug resistant bacteria,
respectively. When the tested bacteria with the initial concentration of 0.5 McFarland were streaked
on BHI agar and exposed to ozone for 60 min, all tested bacteria were inhibited. Moreover, the 60
min exposure time to ozone could also inhibit all tested bacteria with initial concentrations of 1, 2
and 3 McFarland. The experiments were also performed using 0.5 McFarland as the initial
concentration of all tested bacteria with different exposure times to ozone, 10, 20, 30, 40 and 50
min. It was found that exposure to ozone for 10 and 20 min could not inhibit all of the tested
bacteria. However, exposure to ozone for 30, 40 and 50 min could inhibit £. coli and S. aureus, but
not B. cereus and ESBL E. coli. From this study, it is suggested the most effective exposure time for
the application of the ozone generator to inhibit all types of bacteria would be at least 60 min.
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w31, g9 25 w. fidsniswuanTeluu 36 niusedalug
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15, 20, 25 uag 30 Ul sENIINIIMARDILATEN
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Ozone chamber

Ozone generator

P e e ey

Figure 1 Ozone chamber and ozone generator
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NAadoU LA Wn Escherichia coli, Staphylococcus
aureus, Bacillus cereus waig ESBL E. coli Gﬁ A0y
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BHI broth gauvndl 37 esrneaidea 1wan 24
Flusasluemsideude BHI broth Tyl Tneld
inoculum size iU 2% (v/v) ﬁﬂﬂﬂmﬁqquﬁ
37 peAgalded U bacterial culture agﬂuﬁzax
exponential phase USUAULTLUUYY bacterial
culture T 1 1/ U 0.5 McFarland (1.5 x 10°
cfu/ml) wdahaniheasuuaue s ade BHI
agar e liWud1diivasa o (sterile swab)
Mnduiauemsdsadedinanluvslugey
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positive control Falugaaruauiidinisteide
LuARiSsuLeIMsEEade BHI agar uslidewily
Usilugeulelou uazyn negative control Jadup
muguiilsifinistheiouuafifeuuemsdsade
BHI agar usthluuslugouleleu nmavanosiivhan
3 Ay

2.3 N1SANBINAVDIAULTUT UV
wuafidedentsiudanisinigvasuuaiiGedae
Tolau

nsnaaesidunisinwinavesnan
NTUYOILUATITBUTZLANAT 9) senstudanisg
Winueswuaiidedelolo InslduuailSesoldil
WuwueiiSenaaay Lewn Escherichia coli,
Staphylococcus aureus, Bacillus cereus W @ ¢
ESBL E. coli sl il usununuailisownsuay
wuaTiFaunsuuan wuafiefiadealss way
wuASeRoeALER

Asnaaesiiduidsafunisagey
Aruannsavenaiomanleleulunisdudenis
WinvasuuafiSefilandnuuds iesuelunis
npaesiEmsUsuABumIdITuTe swUATi SeRe
fu laglviiaa1ududu windu 1, 2 way 3
McFarland (3, 6 kag 9 x 108 cfu/ml) AMINARRIE
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dmsuiniowmanieloulunisdufinisiasyves
wuAiiSe Uszandng 9 TaelduuadiGeseluiidu
wuAfitSevnaaey Lauwn Escherichia coli,
Staphylococcus aureus, Bacillus cereus W & &
ESBL £ coli @l ifusunuuuafidounsuau
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Auannsaveaseranleleulunisdudenis
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FunmannnsfilinunisaiyesuuaiiSenaaeu
navdinuuatuemsidsadefiiiunisouleley
Tuwaiziivuaemsidsadedildiuniseulelay
Fsléidu positive control wuafiiSenaasuynvie
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Figure 2 Inhibition of bacteria (0.5 McFarland)

after ozone exposure for 60 min

a. treatment group exposed to ozone;

b. control group not exposed to ozone

(E = E. coli; S = S. aureus; B= B. cereus;
ES = ESBL E. coli)

3.2 ANSANYINAYDIANUTUT UV
wuaiSeranisdudinisiadyvasuuaiiiedae
Tolau

detuuaiiBenaasunnuia léun £
coli, S. aureus, B. cereus way ESBL E. coli ﬁﬁ
AMULTLTUNAU 1, 2 hag 3 McFarland untheas
U815 BHI agar wailusumielelaudunan
60 wifinuiuuafidennaouynaliagnsudald Tag
FunmannisiildnunisiadyveuaiiSenaaeu
mmﬁmuumummu?ﬁymL%@ﬁc\humiwiaiw
Tuwariivuaemsiasadeildiuniseulelay
#1418 positive control wuafiFemagounnin
aru1satasey e (Figure 3, Table 1) N15NAaBLL
wansliiuinanududuveswuaiSelinasenis
Fudsmsissyresuuniiaeseloley

NANISNAABHdennd DI UIIUITY
U993 Feng uazan g [17] ﬁwmaaijﬁa Vibrio
parahaemolyticus frelelauitazarslua Taeidl
ANt uvelelauindu 1.2 ppm tutian
Uszual 165 U9 WUl @unsagnuaiitee
nageuldynaududuililunimeass sldun
10* wag 10° cfu/ml
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Figure 3 Inhibition of bacteria (1 McFarland)

after ozone exposure for 60 min

a. treatment group exposed to ozone;

b. control group not exposed to ozone

Table 1 Inhibition of bacteria with different

concentrations after ozone exposure for 60 min

Bacteria Inhibition of bacteria with
different concentrations
(McFarland)
1 2 3
E. coli + + +
S. aureus + + +
B. cereus + + +
ESBL E. coli + + +

+ = bacteria can be inhibited by ozone

3.3 msAnwInavaIalunisaulelau
sensdudenisaiyueuuaiise

WethuuaiiiFenaaeunnaia ldun £
coli, S. aureus, B. cereus wag ESBL E. coli ﬁﬁ
AMULTUTUINAY 0.5 McFarland unUneasuu
919115 BHI agar waileudeglelawduian 10
way 20 inuduuafienageuynvialiaanse
Qﬂé’uéy“ﬂﬁ Tnsdanmainnisidamunisiaiyues
LmﬂﬁS&mﬂaaunﬂ%ﬁmuumuaﬂmﬂgﬂqL%aﬁ‘?ir;hu
nseuleleu (Figure 4, Table 2) aghslsfimuiile
Wnsnaaentuiy uiiinnainiseulelewy
30 undl wuin Telwuanunsaduds £ coli uaz S.
aureus I uliianansadiud B. cereus uaz ESBL
E. coli (Figure 5, Table 2) nan1snmaaq
WuReafuifgnnuideldinarlunisevlelau 40
wag 50 w1 m@ﬁLﬂuLﬂiufTW\]Lﬁawwmndﬂ B.
cereus Wuwuaiefiawisaadaalesly 343
mnunumLdige niwuefierluiliaiales
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HANSNARDILABNAIAUUATEVDS Gounnaki
wazAng [18] Fevininaaeslilelouansiuiu
wuafiGeviasing q Avudeuluth nausinginlu
A15aATIUIU £ coli way Pseudomonas
aeruginosa fiuutouluthogsanysaianndiuau
Wolsududszua 10° cfu/ml 19 a0 15 uail
Tuasziinisannisuiieuves 8. cereus lu
Snvaizieatudodldinat 30 urd daulunsdli
ESBL £ coli #91u £ coli aneWugiinonalsl
ansngndudlédemsatlelsuduna 30 ud
anailoananiuuafidefinosfiauansely
nsufuialiegluaniiedldmunzanlding
wuARiSeTlU [19] nanisvnastidenndasiunis
MNABIvBs Song wazamy [20] Feldihuiifinng
Wuleleu (ozonated oil) §u 5’& S. aureus wag
methicillin resistant S. aureus (MRSA) nals1ng
Siasusananansaduds s. aureus Wanely
van 5wt luvaeiideddinanda 15 uniilunis
Fuds MRSA dauthiudilaifinsipnleleu Feldidu
gamualianansndudais S aureus uag MRSA
ogslsfmuanvgiiuiiassiviliuuaiiiefennd
anuansaluntsnuseaneiildmuns auld

= 1 a a £ |dy o 4 = =
Anduuafieaneiuglinosdsnssesdinsiine
soly

Figure 4 Inhibition of bacteria (0.5 McFarland)
after ozone exposure for 10 min
a. treatment group exposed to ozone;

b. control group not exposed to ozone
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Figure 5 Inhibition of bacteria (0.5 McFarland)

after ozone exposure for 30 min

a. treatment group exposed to ozone;

b. control group not exposed to ozone

Table 2 Inhibition of bacteria with the
concentration of 0.5 McFarland by using
different exposure times to ozone

Bacteria Inhibition of bacteria with
different exposure times to
ozone (min)
10 20 30 40 50
E. coli - -
S. aureus - -
B. cereus - - - - -
ESBL E. coli - - - - -

+ = bacteria can be inhibited by ozone

- = bacteria cannot be inhibited by ozone

4. uvagy
o X < o a a
AsAnwITlunisaneUseanSainees
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wIngdeauasiveil lunisduganuaiieia
f19 9 Felaun wualissunsuay wuafisaunsy
A a A v s oo &
UIn wuASeNas9aues wasuuAiSenayl Na
nNsAnwIasaazUlaimndesesewEn
Tolouiluldauase Feailuuaisenainvateany
WuguzUuiuey msaedldiarlunseuleleuetng
88 60 W7 WBIIINLIAIRINAIAINTAE UL
o v A o
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