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Comparing bactericidal effect of pulsed flash lamp and continuous
sterilization UV lamps with a cold atmospheric pressure plasma jet on E. coli
solid growth medium

Barzegar, Mojgan'; Sohbatzadeh, Farshad®"; Elham, Hashemi Nasab?; Hosseinzadeh Colagara, Abaslt?; Motamedi,
mohsen®

tAtomic and Molecular Physics Department, University of Mazandaran, Babolsar, Mazandaran
2Department of Molecular and Cell Biology, University of Mazandaran, Babolsar, Mazandaran

Abstract- Recently, the use of ultraviolet pulsed disinfection lamps and cold atmospheric pressure plasma are introduced in the
field of sterilization as new technologies. Therefore, in this study we compare the effects of these two technologies in
decontamination of E. coli. The Results of pulsed xenon flash lamp with Pyrex envelope showed that at least 80 pulses, has ability
to sterilize the bacteria culture media. The results of plasma flow on treated surface showed that the active species in the plasma
jet has caused a dramatic reduction in the number of colonies. So after 6 minutes of treatment with plasma jet number of colonies
fell into zero. On the other hand the effects of continuous commercial UV light and pulsed xenon flash lamp were compared with
that of plasma jet regarding two different initial bacteria colonies. In conclusion, it can be noted that modern technology of
optical pulses due to high energy and low operation time, can successfully be effective in disinfection of solid surfaces.

Keywords: Sterlization, Escherichia coli, Cold atmospheric pressure plasma, arc flash lamp, continuous ultraviolet lamp

AR

ol e WWW.OPSEIT oKsg ;0 09 (g yiwd 4o byl ab allae


http://opsi.ir/article-1-1382-en.html

[ Downloaded from opsi.ir on 2025-12-08 ]

WA o VEIY Olnl Sigish (5)5kd 5 (qwaipe (il S (et 9 Sdgisd 9 Syl (il S Geges 5 Con

[6]s s (Ko Ly Slams g Ll

& g5 9 Olgo-¥

Howdly e g Y-
5 0551 1A2) (Gl nd rheal Glowdly 5l (o 0l 50
by 0yiie Co ol aids il S bz Ll VY
dadiges jlos (sl VAL KHZ LlS 3 jo cwgicw YL 5LUg
Sl s ,3 eoliiul i 00,5 @ [B] g e o M a5
a4 45 oad LS5 slailgial sg Sl Sy ) oSy Lol
el oady e oglizie YU 51U

ol kil 8 ol Cipogi-Y-Y
s oolitul 0550 olfiws 40 ] 8,515 (0955 g aaY 0, Ko
Vo sty bawgi cw¥ Goges 05 5l G &5 sllige o8
39,5 (oo aglss Wl g Wl (e (g Ve v ol 5By «(soleS
0 03d adg5 Slowdly 090 (g0 g5 JSo S i 4 i
b Sl shlo 9 abl (o0 By yxe 9B slowdly 4 ) ]
Sy il oo 30,8 ygole B C zanl b 5l ol 00 Sl
oS 5 Gl il e (A Sl lolis
3 olesl ol e o esliinl ()9 Jon (miw Ol |
S Ol laseie 8,5 solinwl SOlar 100 yieq il
x5y ooy Sy VRl 5 i il sl
oo il Ol A JSE s ol eols olis ) S8 s calise
Sl BUSS 15 5 ol oot o0ls Lis atgey sl yd ol
Ol 4l (oo £oe (65598 oy Do 0 ¥ b (b
sl olin ple oses asein glp iz oo Cul 0als ools
Ve asl (o Pee 5l 655,08 Oloj Gl b e o8 (o6
oley 5o el o ools L C S 0 el ool 2l sl
Al ) 65559 ploy e o ¥ A I el Ol oS
b izt wodls 3 wb s S50 S |y BN sae 59
5 Ll aislds & pedties o aigly 0 Gm 3l Sz | )9
ey Sae s cawe¥ il ) ol LS Cliy (s 5ol
b 5 gy Ladd 5 atoolinl (3l @ 51 (B JS8) 4l
codle b s a5 0 o lo (oled olin gl s Seulass |,
249.95 zso Jsb L ogezr yate a4 ke A S5 50 ()
el ¥ b Gemliel il o 1y G i o5 aBl oo
[1]s s

doddo—)

4 Cel 8 S dga A S ey Rl adl o p)lS
ik 50yS oled aSlmil I el 4S5 azgi 050
xSk g il JWdpe by (a5 Uy (aul 8 gasd]
2l beaslleSee slaaiss 1 )l 2SS
P s weie Sl seslid lagl 1 gl 2l
cle @ (bl ST g ol )l wiles ol 5l (>
Bl eslital Glgi oo el ploy ey Sl Coeal
oy i S, ple @ Cond | lsin o slagwY
Sy slodh Cx sladlyl g (ol slacae¥ 1db 0jg 5l 08
5 st Sy o5 0 1) ghaxr G gkl A8
5 gy Olall g 1 el (sloygaS o el 02585 mlio
O s gelid il Gaie o (Sl 1L ()
590 (S [L] e oas plomil (odbs g diwgn inl 3 gax
S o8 el Lowdly 3lon o S35l @) caz (gt slasis,
eetlS )l e pie SISl ol La (gatie; yo wpaz g,
L oadayly 50 V297 Jlo yo ane) cpl 5o Glalesl dsl ol oo
Ssheas el B [2] 05 lais 5L 595 50 Lewwdly 1536
oy 1) b el g Ko i (slpsle ansl (2ol dmoiss
b5 i bl il asly wS o Jbb e oberd Blate S
Sty 4 e &5 wlee Jbpe plisgs bwgs
e lg Sn Jobo 0)]920 50 595 3o andl 090 oo (oilrongid
@ Sl Jobo dlge Koo 9 SealS g5 slavel S 0 3545
28 oldghe @t ;0 0,8 e B 8l cos (ol aleg
&8ly 50 (Ngd o 0l b g 00 dodis o0y il pl (5o
ol (58 jlade e co G I 055 iST Conls Jele
Gl b S pslome ey e g o by it 3 andl Laasgs oy
S5y 2 Sl [ 48] g2lpe j0 ailigo canlite il
Cosl 485 g0 b (6550 (g3, 2 pihuld sl Gl 36
2y ol il sle b oo Fae Gl (Sew oS
el 45 5 jg0 Leadly g g oY O s amlie (e
Wogey Joyl ¥ 2l Ganalie G Gl Gl Soa
v. (Germicidal lamp) Ll g2ld s o iinl,b
Cx g Jsy Tro 05 ol ¥ Gl g g VY ol
SxSL Gop o 5l o5, 5 Bl ety
oI U Ol (I sk Al (oo walr apmme 51 (IS Ly 0
3 Wgad a5 (G55l e & el lg e 59,0 688 Sl
aigei a5 5550 Olsee (WIM2) oS o 28l o ¥ 5l 4l 0
e ‘SBLA)’ alols ‘(J/MZ).\;S‘_,,A PR wy 5 lews sla 5o

A

ol e WWW.OPSLIT olg 10 1058 (o yiwd j0 b i 4 dllie oyl


http://opsi.ir/article-1-1382-en.html

[ Downloaded from opsi.ir on 2025-12-08 ]

VWA page VENY

S ags 5l am s sl 18 YYIC Gles o LeibeSil o
4 LB ol 5l il 8 (o iSL 038 5l eil g alls
59y Sl O Boe A e 0 zedli sl LB et e
S g S Al e ol 5l o o oals ws, YYOC gles yo
50 el VY o 4 g o el o3 wle LB s Lo VO &
loaze o1 51 o o ool 158 s S 95bgSSl ,o YVC (sl
LgLB)‘;tJ‘_gL:.A\A@c\:.élﬁm)LB b 5l ) e S
2 Ses HeibeSl )3 9 oS el (eSIB (90 o wle
o LB Lo wja8 b océs 5 ¥VC gl
Syl ¥XONACRU/MI L il asOD600NM=0.25
ol CahS Lo 33 S 5351 FITF
E. Ol 5L 51 Sgmilimgus 51y Seo Ve jslate ol 4
N3 a5 TV % 2V olul 4 oY (g9, (ol B v o0 b bl
5 aBu, wiod oyl cels g0 Sae 4 el YYO'C les
1y o 0y (yods Sl g 5 drgd S50 S iy o0,2F
b 3l el UV 55 Gl 5l ol J AUV L Lo o
) wgey UV L g (4ido 0 p0 (b A 5 Ve slas o)
F eVl gloy ;o) Ldh (o)ld 3 g (Celw ¥ 9 ¥V o
LB sudssSee 00 L oY (5, 95790 slo 5L (aids
CEES Dype & e 5 WD sl ez Sy b iy
CiS g b U8 g, 4 LB sdle et b )
VP Dae (398 s,y 4 0ol il sle coly ol cS ey
20,5 s YV C oo o el
Sy g azmG-Y
Slowdly 9 o995 ool B (A5 (S HT A lio T
AT L il 3555 ¥ XN CFU (g5, 39 (6 shamnei| 3 a0
o oo ¥ wolins b vl culS buxo 4 ool gedils
Lta 251 678k ol slo Gias s Hles Sl (las b lis
Sal> S e s oo ili YXNV A CFU slaws & S
il )8 dtegn quY by e (e B ockle
il b eSS olaws ymalS o (6,80 (el egase
6L ol bl e 6 sop 1) glel (s
aido 0 ;0 b Ve bl Y il by ¥X)ACFU
Sials s ol alisdle BB b as sl les gl aesls sl
Jshie 4 (AL-A3 ¥ S5) oel o o b 6 5SLoa,
Wogn 9 09 b sbacweY el mul S Al
L1y Jloss aal)d s~ 5T o0 (slawsdly e 1 i
Lowsdly 3L a8 ol Lt gl eoges 1,55 alsl Sl o
YAS0 ) S a o anbly 0y (55T olaws 4l 4+ o
YO JS) sy PO sl Yee ye 5 (C2 Y ISs) aoys
QJQQ@GJWYJSJ}I.&Q@UMIS(C3
Qb zohe sl pusl uz I —s5,] S slowdly

AR

Olpl Sgigd (559lid g (cwdign (il S (ot 3 SSggd 5 Sl (A1 (rages § e

1 A0k

| Rk

10D
M-

[mtensity (A1)

£l -

ALHI
200

00 400 600 800 1000 1200
:.-t] Weoavelength (mimd

| iy 4

o= 1 20

= 100D
= BOMMDH
=
5 000 )
= aoon] t.,—0.6= '
ZOHM0 I
0 uli !
. 200 AGD A0 BO0 TO000 1200
(k] Wavelength (mm)
15000 | ke
I GO0
14000 - |
= 120HHI [
E=l BN TN {
5 H000 /
E /000 1= 1s
AW {
2000 ]
0

20.[} 400 Gy BOOD D00 1200
E Wiavelength {nm)

Sl iy 4 C g B il cao¥ miw by (A IS
Job ¥ 4l ) 5 0.6 555,55 by Dae o Y Guld i
0 oY Miad iz & S awgs (201 gandl glad e
(b
L 6 rS)s oley Dol cque¥ (28 Clin (655 ol
a5 i, glaal Al 4 Sy wled a5 oasle, asl ) 4
Pl x5 ol a8 Bl e S JlE li
C S bt 023)5 cud 1y (b liay 5 sl SialS 4l
3 5 ol 6 290 Jsb o ¥ i b S 05 e ol
3 S by i 4z ST ol alisdle BB gl ¥+
G LB s oS bl 0sh (oo ALlS Sl o] ol
5 Wl oo yegil Yoo B Yer o3l 0 oolaiwl 0,90 oY
DNA (o wisy Salr 05b odly fgo (45 (6551 a2
5 ol b ode b lo | ol s o o (S0
aalol 4y o8 6 ,55L g o0 <o, 5,56 DNA 6,8 o2
Bgy dalgi  FW;
LS b 9 B il 19 ySne (65l 3loT-¥-¥
K Laaydl 8L enlided ladges g onl o
oyl el gl 51 (Escherichia coli ATCC 35218)
oy S lae Sl e iSh ciS Sy s S A
S SO jlate ol @ o eolanw! LB LLuria Bertani
celu V8 g ud ailol 6 oSk Sl a4 mle LB lasme 51 2d

ol e WWW.OPSLIT olg 10 1058 (o yiwd j0 b i 4 dllie oyl


http://opsi.ir/article-1-1382-en.html

[ Downloaded from opsi.ir on 2025-12-08 ]

VYA poge VEY

il f g oY 095y ol e Gl BT alie Y JSS
¥ b (85T (6L Sl el sloady C b by g
Load sl (Al J5S gised (5250 YY" 55, 055 ol
5 6L A G Y L eas e (A2) Gl #e
(C2) 43 90 (Cl) JyuS saiges (s,SL Yard o h (g9, Lwdly
‘(C3) 456 300

15170 UV shot reamenc B20 B UV shedt iresitimsnt

Contred

C: Contral C12 bimars contivaess LUV badreeet C 2 4 heors otz UV iaatman

0555 sledl S b 555 oy s A S alas ¥ S

o o5 5L VY (55, 00955 ol ¥ G S (558, il g
S 658U 31 «B2) Ll A b oas Hlews (BL) LY. b sus
483 ¥ L oad jlas o380 Vi)t (g, I 68T sledly
A14C2) Lewdly o)L aido £ L oo Hlowd (Cl) Leudly (o)ls

S rSL VY gy Ghis s QR gy e (215 (5551
FLoad s ( CL) il ceels Y b ooty Jlos (C) J 58 (stiges

(C2) b celo

el

[1] Vasilyak, L. M. (2009). Application of pulsed electrical
discharge lamps for bactericidal treatment. Surface
Engineering and Applied Electrochemistry, 45(1), 26-34.

[2] Kong, P., & Myrtle. (2006, September). Atmospheric Pressure
Plasma Process And Applications. In Sohn International
Symposium; Advanced Processing of Metals and Materials
Volume 6: New, Improved and Existing Technologies:
Aqueous and Electrochemical Processing (Vol. 6, pp. 493-
506).

[3] Darghahi, MK Sharifi-Yazdi H. "Inactivation of pathogenic
bacteria using pulsed UV-light and its application in water
disinfection and quality control.” Acta Medica Iranica 44.5
(2006): 305-309.

[4] Wekhof, A., Trompeter, F. J., & Franken, O. (2001, June).
Pulsed UV disintegration (PUVD): a new sterilisation
mechanism for packaging and broad medical-hospital
applications. In The first international conference on
ultraviolet technologies (p. 15).

[5] Mortazavi S M, Hosseinzadeh Colagara A, Sohbatzadeh F.
Efficiency of the cold atmospheric Argon-Oxygen jet plasma
for elimination of E. coli & Streptococcus pyogenes from
solid and liquid ambient. Iran J Med Microbiol. 2016; 10 (3)
:19-30

[6] Gomez-Lopez, V. M., Ragaert, P., Debevere, J., & Devlieghere,
F. (2007). Pulsed light for food decontamination: a review.
Trends in food science & technology, 18(9), 464-473.

Olnl Sigigd (5,9l g (owiigen il IS et 9 Sgigd g Sl il ST raege g S

Cog 9 05 b Gl oY boanlie o 5 Fee jle
oY 9 g ¥ QB (A5 (6L T dmmlie Y-V
b Lot 20 555L 2 6 phmn] 0 aw (Lol by o il
XY CFU olaws 4 el bumo 49 o0 gl

Slo (HsS ola (g dw 5 23U c) 2 61,500 aslllas o
oL ol el VXV CFU Jlase a0 1) o g 551 adsl
Wyt O el CuiS L 5l 1) 6,5k atlsty Lbe, dw
GySL olaws gl agdo ¥ 5 Ls o Lewdly oS oly lis gl
# 5 (B3 ¥ JSi) soye AVLD 1) JyuS 4 Cod 4l o,
S S e sials B4 ¥ JS8) oy Ve ol ards
o (s 25T eyl L ol o oIS 5l b bl by
alis olawi 5 jled gl bylys jo aS el Jlo jo cpl ojls
S S ol Vo b s 0,5 555 lly Y L s 55
PYD Ly A boaids £ e s BL ¥ JSE) aoye YV,0
Wb S ams Glge I (B2 Y JSa) wb e LalS aspe
oo b dglie o 19 — 3651 slawadly Cr (ygpmslied sl 3
e 53 eizred el Jie alie ploj Doy (g (ol
Fote b lelo ¥ Soe a4 by g (il dtwgn ¥ L
s 555 o AL 45 sy o yho 4y a2l 05, (65T ol
(C2 3 CL ¥ o) oy oyl

Sy lowdly C g (ol Y il g ol Y 30
IR o 030 IS Lo il 6 5Sh o omil e 085
gl s 5 e 51 e Gl Jlael b 88
Tee YA e Sl G &5 i) ae cnl 4 L
ow‘ﬂ;‘»‘ dos 55 (sus 3PS Ol 4 Wl oo ol

QL") S o O‘?J‘sap.#ll.o} UV Aiwg s ¥ Ll
oY b alin bl mhoe 4 co¥ 8 g aads wix
g5 00wl Lowsdly (65905555 51 L g Cdly s gy

C1: Control C2: 90 sec. plasma treatment C3: 300 sec. plasma treatment

ol e WWW.OPSLIT olg 10 1058 (o yiwd j0 b i 4 dllie oyl


http://opsi.ir/article-1-1382-en.html
http://www.tcpdf.org

