8 390 (5515 9 (5 59158 i
AT sl 0o e

> 1Y-vy

P - )
gLt o epagintios 2

http://ejfpp.gau.ac.ir
S5l 9916 33 (5 shmned & g (Slow s s oors T3 (339 300 S | 3 S 5
T 4 0wl guill (A5 L il 5 5S4

Touags (o F aganse 37 (oS gS L ) wans Ll sl aala
Ol case 3l can 55 o813 (63, 5LaS Sl ( plde o 5 pske 05 S (e s (53055 S 655 S gmiils)
5 A pske S 28 I o 5 Sl Dlides gradl (ke mloo Slided 038 alela pae
Ol Ol g Ao Sy p sk oS3 (12 b
Ol gl (18 ol e oy ol 5151 olK20ls ey 58 i S 0 koo s’

VAP 2 by b YRRV sl s

baSy
G 3 e o5 55 sgb s slacrsld 5l (S Lewdl 5l eslinal L L“MKJJ;(:*’ 03,8 b 8 1 da 9 als
Jelse o el 51 s el sl O 53 Lol 515 o (3Lld b glatos 015 o 1y 3 (Sl w2l (S5
O30 ST 5 0553 D5t (S pokn Jlad St S 5 el W5 5 e Slowsly Lo 55 Lo e 15 SCn (g3l 56

sl 38 Ol A s

S)legﬁ_{ifg‘%o&_wj)\dﬂéwm L;.;‘.Su‘jjg.:ﬂ Q:«al} w)f@?wﬁj}iw])) Lﬂ&j)j}‘jﬂ
S 5ol 0 55 e 5a0le3 53 Lewsdly Slad 3l g 5 23,8 il O (sl g sy ST Lt (5551 0 ool
ﬁdjj)wwlﬁwcﬁj&Qwu)Tfo}WMfl}u\)gi@ts%wkﬁm)Jé_u&)b By,

J‘i'>J§ djSe)Uul

;.jp ALt il 6,8 5 YL ke (g5lldlas e a4 136 s Glandly oS sl LIS R pl 5l el =k aasl
iy JalS w8 S A st L e 15 S0 5L ol i (655 LDy (1B 483510 1 ey &S (5)sbes il e
0Lk 3 ey sbas fdly Gl Ol 3 g go 0355 ST e (O o (55 aadly (6 £, 5 b ity oo

W3l Rl A e S ke) v s a 4dB3 10 Oley Do 53 O3k STy ke 05

od il g Sen 5b olad Of e (655 Sl (S Sl a5 (ol Sleslinal U s ol 53 16 8 4w
s e SRl Ly 05 05n demS el Ol G131 S s il a5 L) e 51 T sl

A3l 5 e ey Bs5 b T (gl el )l S (5ln b Lol bele Olsisas il e s

O350 deeSTy o A5 Lt i T 3ldlad i 5 sl s slS (sLo0 35

mr_koushki@yahoo.com :45\5 J ):ma*

Y



Oy 5 ol oS sals

Sldly L5l oo Gl Les 5 LS bl
LSy Jade 5 (So Sl ks o Juls 31~
s Jols SOl o Gl &S Jl- s sl .
3 Sl s (U S adas (S sl (g A
(@) Ll e oo Lol

st ol lme 3 5 sl A5
Ol oo 1o 8 s 5,5 o s (518 adss
g S 0y edd aals 13 55 S g3 Oy 0w
A 53 S5 e S A el faate 5 gladd
SUS e ¢4 (g5l 1y abiios oS 23 8
ol OB 51530 L slalalis o s il
S s SSL e 0L s S s
e s b el S e ulg e 5wl
O gobs Iy 003 L3 35250 S8 (G Sl
s bhs oS e S0 OB b 5 eas S
LS| 0531 QST ¢ oS goden b slag S
Ol iz =1 53 Al 3 5580 Goomes 5 05550
o kol s AT e 3 sa LDl sbl 5 58
Sldly b5 ol 1y S (55l 350 ol
OY 00 gy e 4 3

Dok SLiE o Ly Ik D3 e
IR PR [PRS PETRUNIS JUC ISP
Sl s s Jl it i Sen 235 o
bl O wlienST (0 LoDy 3 35 > 50
S lie s SAS 5 gladnl 5wl sladd
SCRACDEPE R L A FU JONH P
5l edS A ST glaas v 5 O gl S|
BERSINT LNy :J.Af& O g )l glanlS|
o ol (65558 laduel doul &S s foue
oY KU ORI K WO I - FRGOUVN POV
O 5 P WV PRI S S0 R P NS SR e P
AL il b S 4 S slek S

V¢

CVRN-VY

A5 el T el (6l ol pulie S
Jolss 3555 bl e iy mbio 5 ol 3l 5
Sy s s o oo Sy Sake
5 Ceyd Gyae 1 L e 2alS T e i
SIS a5 Ll laanlol milig s
ale S5l 5 by sdes 5l S sk s sAds
o3le o 5l ie ol &S bl 5laal e of 550
Sl S (Sagll 008 o e 5,505 ol
el lay et ol el 5 OT C
S i SR 3 S (5SS
5SS Al e LSl S (g3l 6
= 3 e e ,Jl.? Sy 3 (G sla g
ke Glams g 5 bag B dag St g5ls U
Ly n el e LSt diile ol slsn s
5 b laen sl b o3l slaes sl b s S gl
a5 Bl OF 2l &S w3 plouil Slray
PP Y DA N0 Y ALY YD) Cd esss
(Y4 YV (v

03ls (Gl p e 23S peal VS
Jéj_fjlé;):l_gajl_f)@l_ﬁtubdbu)s
»ebe gl S Lol dewdly calisee gla b,
e R RPN SN L e
EISEINTENSTREPA ST BNV VAW
Slad 5550 5 il b 50,8 o Sl Vo i
Sl a3l (gt a0 s i S o 3,55 0 58
Ll o3l Ol 40 (V) 5 0 (S5 Dol
Of eduns LSi5 gliarl 5 ol 0l 03 0 S8 o5
Moy ol s 6550 ol e S Gl o
S om0 3 3 53 5 (6oL slews 54 5008
5038 S 25 03,5 esdm U et
Gl Sty 5o 1 Lagsl 5 58 glad iS50 Il
Loy s ¢l 51 .(Y0) sl o Cdts pleands



1van o b)loa.:} Q) s 2138 dlgo (5,05 9 6)57)3 A gl

53 el sloml slewdly (AS 09 S Fl ()2
(PTCC 1330) 5 Lt 3l (5 S ol (sladi gas
o5 2153 ety IS S S s g
by s a a5 8L .23 8 15 ) p
o 5 ode sl s Olesle Sledd o5 li s
Silwdlad 5 asl CiS 5l s S ag Ol
ST 5l et 5550 23S Jams (555 (5,5
- IS LA galulde es S A Al sla SIS
ol S 6,50 ol el Y S o3l sla
sl el plade OF 53 )l Sl s e lile
Vo osgd o aslles 5,40 uT R oslawl
)_AJJL;):SQ\/OXMAU&;JQE.&«QJ:Q&@
Ll S il S L oS s 2 L
-4 gad ey b laddgad slad 51 L3 s S 4l
ol el slags SL sl osled S (601
VO ST O VO XD ladle) 53 e A
53 4Bl & i 03,1 ;.j slad sal adsds
A S 15 Ledly i o mal glacl
ColS oy S Lame s AlolBdl Lad sad SIS
Celw YF Sls 4 S slalams S ol S&T
ColLs 4_![.>\'JIJ§ :\J_fu:.}L.d a3 YV gles
Lagg,SL S sl Jioled s (0Ll e o)
3 B S oas b ey b 5l 5 |8

el (OlaJ
o S 105950 eS|y S BlE s
el S8 5l el A 5 055 LSy clale
A eali el (LT oS ) 0550 A ST,
Aol 5 3 0555 AnS,y clle (o Sa sl
el s ta sl Olas s Ly L 51 s
o 4 03y Gl P S Dy 4 S ol ks S

2. Eosin methylene blue (EMB)

Vo

SHW%L@)JJQPMJDJ’LU‘:
e DNA" el 3505 iolesST conl 358 o Jsher
DNA (slaa i ag o Culg 5o 5 bl s «
(ool S0 Sl sk (152 0T a5 S o 59)
Ll a8 5 il b el 558 (YY) 555 e
Lo el S e 5 S e 5 e 30
() 25 o LOT 2y 085 o 5l e 5o
ool 33 03 sy se B 5 e O sldlS)
Lo (6550 ol ag SL s Shas 53 Il Eely
ngﬁl{;ffgﬁgﬂcﬁ@)_s)aﬁgm}w\ﬁ:

AOY A X)) S
ol sloml Solul Sl adss 5w st
sl Koo 3l sl s f mlan (555
bl Ol e s bl OBl S e
233 Slawy Sl 53 ol A5 055548 LS
b osle ol chale (s S 5L a8 Olsee 5 O
J))_Ak_ﬂ_h}udél_ﬁulﬂj CJJA)J)L;.:;JA)'\JLE)

23S

W sdg; 9 dlge
e.,\_MS.,\_J)S eKS.wJ )‘ U’:"A)J“i &ﬂ‘ BE LQ-«*)H J.;.‘j

S 28 8 Sl (S ks g5l ety
oSy I esliul (5p141 Juss (Ll Ol 5L
e S e 55 S5 sl 355 g s
sV IS8 s s skS 10 ST Sl L 4l
b o B iz 5 K03 Sl Las s Sl dos
S P TP Wi Y- LS
s slomedly 33,55 33 ey ol Y

A3 8 1S Of mlaw (555 Sl S Sl

1. Deoxyribonucleic acid



Ol g pl oS Sl

Ol Ly Slad Sl s b s 05,00 DL 2alS
el ey A0S Ol 3l das - LDy ool
Sl 423510 5l ey s S Lags SU (g5l 2
i LS IS A e 4 ags SL sl LSl
e P N N T T
cble g ,-Seslul 3l ol m= () )t
Ol 3 Ay sls QLS ol U 55 05508 Ao
(sl 4233 0) & gl (535 Ly 3 51 8L S
L R U ST PR W e I
S o a0 clale el Hlas Ol ol

() US8) ol il (65 gme

PPN e S P ISTRE CP R S PER WA W {0
s JSE L e edaliiie K5y i anglin U
doSyy Bl Olye CuS (S35 p 2 5e 2)lL

A el O35 00s
5B s 13 Law sed H ltis pH. (g S0 5101
Celw YF 51 e 5 5 ilise slagle 5o Ledly
e DH s L oSl s e (5545

Al (6 S0l (e g VFY Ja Lv.ﬁ\).zﬂ)

Cou g gl
SLL g (2950 Lb g 3w Sl S pw) p
PH 5 059 0 .L;-«S‘ﬁ chale Ol i gg.j

—m— e 48l cBlE (Concentration of Hydrogen Peroxide)
—a— 9350 )k (Wicrobial Load)

i P
—— - 10°

100 ~ L"‘-a.____' = ‘E'

10 LEU

Rty

80 4 5

e - r1o” .

o = - gy
1 [=11] = ["" *d iy
-'1|' é 6l - o 7
5
f;. 8 = e 107 E, 7]
A o= 4D - < =

3 - 10" B

=]

20 -~ . e 10F g

. . ©

i L ]

LI g

B N B S S e i A R A S A i it [

o 1 2 3 4 5 6 7T 8B 9 1011 12 13 14 15 16 17
Time (min)

[42.33) ~loj Cake

LBy b 5oy Olo ko 53 ok 55 059,0eh ATy CalE Oln 5 AS Lkl (5 55 g Som b Olje =) S5

Figure 1- Microbial load (E. coli) and H,O, concentration during plasma treatment

el mals S 4 of pH Ledl 51 dw (Y
F0 an AMFA sl Jliie 5l 45 (g sba (Y IK3)
ol Y 5l dn 4 STt Jhlasl 0L
ol s pH gl Josy 3 Ladiped (5,165

C~J‘.§)L: ufll uT b)\JuLI.w‘ 03 gl>we

"

oy L5 Laa g sl 31 g bVl

R S e S PH (5 S5l 4 ol
Ladas ol odd sdalie pH Ol s (65l Ol 50
:\J_fu:jL“ a0 Y glas ppceln VY o

Jg_.lv) A5 Ls]‘fo)\.l.a\ o)t.ub pH Q\;w 9 LS)\"L€‘<’



1van o D)Loa.:} Q) s 23€ dlgo (6,1 g d,gi).é A g

) 1
ul--l/-‘lbln.r

—_— Lty led ;

i) sy =2l TF (24 hours after treatments)
s alols L (Immediately after plasma treatment)

z Ba8 8.19 8,03 g18
7
&
pH °
a
3
2
1
o
1] 1 3 5 7 10 12 15
Time (min)

{42.32)

Lo} Cala
[ b

LMy G306 5155 ST 5o PH ol s O3 - ¥ S5

Figure 2- Changes in pH value in water as influenced by plasma treatment

03 ol eslinad slaudly C‘f\ sl 4 Sl S
00 AN) 5yl il gla fays

g 3 sy QLS fass ol sl Jeol GLL:J'
aelsl 53 5ol W8 055 s LS] o el G
cbale Ol el U Oley Sodte Jiulsil L
Wl Sl 8l (63 g L soas O oA ST
s L s See Ob ety G £, L s
o5 Sl s bl 5 op des o5
cble Ll s ud S OSssdes LSt skl
s el L et adail; 0555 A ST,
STy e 55 L Sy s 3l s S
b o S S Lags S sluas O

L s sbay OF 3 03,08 ST A58
g lodly B Ol slad 5 S0 50 S8
31 VU Sl 2S00 Sn ol 55,8
chle ol b ey ple bl 500 O F)
Gt pod (S b odd W5 05550 STy

Y Cdean ;\J_fu:;u a5 ¥ gy js ol e

Yy

ol 53 bl (lsios S @il
5 Lad s L@La ol js .l Oslate Calises
A1 e ey da s 5 ol sl e slads S
(6358101 551 a5ke) Jled slad 5 g0 slonsl onnn
@l ool O ) s S VL e sk L
=5 sl sl s Sl el C e
el il STt 2l 5 Sk slls o5 T slasd o
VO XY™ 51 dlaadl b les 423310 51 s s
ey o o ) e s 5 6 SU
el s U el s mls G
>t SIS T s ST 5 s S 2lS
Oty SRass Ol Jel m L sl pl ol
Lo 55 b8l Son (s5lws 2l s 2 O 50l 2
3550 Glemawtly .ol Giate (8) Cx LD L T
S AN s Sl e s eslind
alis 5 Jool= il ar 5 Ly Adl e SOl
Ole 53 2500 Ol Ol b Glainssy s
=l s S 5 Sl sl DL Ol



Oy 5 ol oS sals

e 0> Al (LSJL?JJ_{:A J> 3) o] S
ST el s el a5 Jles slad 50 40
S 3403 5 Vb jes das el ssba 055 s
Sl i laems 213548 s 0l e 0

(18 0) 55 eslinl 0341

5 5 5 et
o 5l ol o Gl S (e 2
3wzl ol e (595 Sobl S ST
e Sl e eols 0L Of 4 el s S
il 255 b eled Ly Jlas 423510 Ol
L et Ay e 5 O (slaassal a4y 0l
LSy cbale el jles Ol ol Al 5!
Jsle kol Olsiea OF s ol W5 0555408
Slomoy Lo 55 OF s Lageil )l Koo (5L 51U
055U &Syl 4 a5 L3l Gl 31 (6 el 3 e
Olgeds 5w Glodly an) 55 (G35 la s
WS ppe Solm b s S s s
sl Ser sl B S5 gl bl oleas
53 Sl S S s el b

sl ol oo T s i

e Jb OV V) il os s s ein el
o 01 J5S3sm ol W5 4 0554 ST,
by Of s edd 1y Jlss slaas S L
SL ials s b o ni s ol YL Ll
LSl slad 5l oy e 308 (OIS 53 (29 S
s ol @l bl (YA OF) Skl sl
Jolse @ 0l oo 1y OIS (b 05,85 JL hals
BEREI EIGINUN ) DNV, PRV I NS N N W P R
Jd Gt 55 (L Ol s 2 O 38l 253
O e Jle ol S cnl ol Gasiie Ol Al
(OVA) ol lsy 55 1 S 6ol 3 el b
55 45 Lewdly o g5 o sl ol ge L2l ol il
deS| ale) s 35520 T ISl L bl
3 s e 3l e s LG Wsa (2
33.33,5 g ot gl I A{L_ifﬂpH Sl
oSl Sl G L Ll LS et
Al e O3k kST O sl
e Ol oo 1) 05500 A1y IS sba
e b bl s o (g3l b 3 Sl Jals
b il s gl Ly ol ale
ot el Sl ool gud 5 b lad 505
&

.

. Baier, M., Ehlbeck, J., Knorr, D., Herppich, W.B., and Schliiter, O. 2015. Impact of plasm:
processed air (PPA) on quality parameters of fresh produce. Postharvest Biology and
Technology. 100: 120-126.

. Baier, M., Foerster, J., Schnabel, U., Knorr, D., Ehlbeck, J., Herppich, W.B., and Schliiter,
0. 2013. Direct non-thermal plasma treatment for the sanitation of fresh corn salad leaves:
Evaluation of physical and physiological effects and antimicrobial efficacy. Postharvest
Biology and Technology. 84: 81-87.

. Barbosa-Canovas, G.V., and Rodriguez, J.J. 2002. Update on non-thermal food processing
technologies: Pulsed electric field, high hydrostatic pressure, irradiation and ultrasound.
Food Australia. 54: 513-520.

. Basaran, P., Basaran-Akgul, N., and Oksuz, L. 2008. Elimination of Aspergillus parasiticus
from nut surface with low pressure cold plasma (LPCP) treatment. Food Microbiology. 25:
4.626-632.

. Becker, K.H, and Fang, J. 2012. Atmospheric-pressure cold plasma treatment of
contaminated fresh fruit and vegetable slices: Inactivation and physiochemical properties
evaluation. European Physical Journal D. 66: 276.

YA



6. Ermolaeva, S.A., Varfolomeev, A.F., YuChernukha, M.Y., Yurov, D.S., Vasiliev, M.M.,
Kaminskaya, A.A., Moisenovich, M.M., Romanova, J.M., Murashev, A.N., Selezneva, L.I.,
Shimizu, T., Sysolyatina, E.V., Shaginyan, I.A., Petrov, O.F., Mayevsky, E.I., Fortov, V.E.,
Morfill, G.E., Naroditsky, B.S., and Gintsburg, A.L. 2011. Bactericidal effects of non-
thermal argon plasma in vitro, in biofilms and in the animal model of infected wounds.
Journal of Medical Microbiology. 60: 75-83.

7. Fernandez, A., Noriega, E., and Thompson, A. 2013. Inactivation of Salmonella enteric
serovar Typhimurium on fresh produce by cold atmospheric gas plasma technology. Food
Microbiology. 33: 24-29.

8. Frohling, M., Baier, J., Ehlbeck, D., Knorr, D., and Schliiter, O. 2012. Atmospheric pressure
plasma treatment of Listeria innocua and Escherichia coli at polysaccharide surfaces:
Inactivation kinetics and flow cytometric characterization. Innovative Food Science and
Emerging Technologies. 13: 142-150.

9. Gurol, C., Ekinci, F.Y., Aslan, N., and Korachi, M. 2012. Low temperature plasma for
decontamination of E. coli in milk. International Journal of Food Microbiology. 157: 1-5.
10.Hertwig, C., Reineke, K., Ehlbeck, J., Erdogdu, B., Rauh, C., & Schliiter, O. 2015. Impact of
remote plasma treatment on natural microbial load and quality parameters of selected herbs

and spices. Journal of Food Engineering. 167: 12-17.

11.Jayasena, D. D., Kim, H. J., Yong, H. I., Park, S., Kim, K., Choe, W., and Jo, C. 2015.
Flexible thin-layer dielectric barrier discharge plasma treatment of pork butt and beef loin:
Effects on pathogen inactivation and meat-quality attributes. Food microbiology. 46: 51-57.

12.Kim, B., Yun, H., Jung, S., Jung, Y., Jung, H., Choe, W., and Jo., C. 2011. Effect of
atmospheric pressure plasma on inactivation of pathogens inoculated onto bacon using two
different gas compositions. Food Microbiology. 28: 9-13.

13.Kim, H. J., Yong, H. L., Park, S., Kim, K., Choe, W., and Jo, C. 2015. Microbial safety and
quality attributes of milk following treatment with atmospheric pressure encapsulated
dielectric barrier discharge plasma. Food Control. 47: 451-456.

14.Kim, J.E., Lee, D., and Min, .S.C. Microbial decontamination of red pepper powder by cold
plasma. Food Microbiology. 38: 128-136.

15.Klampfl, G., Isbary, T., Shimizu, Y.F., Li, J.L., Zimmermann, W., Stolz, J., Schlegelc, G.,
Morfilla, E., and Schmidt, H.U. 2012. Cold atmospheric air plasma sterilization against
spores and other microorganisms of clinical interest. Applied and Environmental.
Microbiology. 78: 15.5077.

16.Korachi, M., Turan, K., Senturk, F., & Aslan, S.N. 2009. An investigation into the biocidal
effect of high voltage AC/DC atmospheric corona discharges on bacteria, yeasts, fungi and
algae. Journal of Electrostatics. 67: 678-685.

17.Korachi, M., and Aslan, N. 2011. The Effect of atmospheric pressure plasma corona
discharge on pH, lipid content and DNA of bacterial cells. Plasma Science & Technology.
13: 1. 99-105.

18.Kostov, V., Rocha, C.Y., Koga-Ito, B.M., Matos, M.A., Algatti, R.Y., Honda, M., Kayama,
E., and Mota, R.P. 2009. Bacterial sterilization by a dielectric barrier discharge (DBD) in air,
Surface and Coatings Technology. 204: 2954-2959.

19.Lacombe, A., Niemira, B. A., Gurtler, J. B., Fan, X., Sites, J., Boyd, G., & Chen, H. 2015.
Atmospheric cold plasma inactivation of aerobic microorganisms on blueberries and effects
on quality attributes. Food microbiology. 46: 479-484.

20.Laroussi, M. 2002. Non-thermal decontamination of biological media by atmospheric
pressure plasmas: Review, analysis, and prospects. IEEE Transactions on Plasma Science.
3:1409-1415.

21.Lee, H.J., Jung, H., Choe, W., Ham, J.SC., Lee, .J.H., and Jo, C. 2011. Inactivation of
Listeria monocytogenes on agar and processed meat surfaces by atmospheric pressure
plasma jets. Food Microbiology. 28: 1468-1471.

22.Mendis, D.A., Rosenberg, M., and Azam, F.A. 2000. Note on the possible electrostatic
disruption of bacteria. IEEE Transactions on Plasma Science. 3: 1304—1306.

RS




Oy 5 ol oS sals

23.Misra, N.N., Tiwari, B.K., Raghavarao, K.S.M.S., and Cullen, P.J. 2011. Nonthermal plasma
inactivation of food-borne pathogens. Food Engineering Reviews. 33: 3-4.159-170.

24 .Montenegro, J., Ruan, R., Ma, H., & Chen, P. 2002. Inactivation of E. coli O157:H7 using a
pulsed non thermal plasma system. Journal of Food Science. 67: 646—648.

25.Noriega, E., Shama, G., Laca, A., Diaz, M., and Kong, M.G. 2001. Cold atmospheric gas
plasma disinfection of chicken meat and chicken skin contaminated with Listeria innocua.
Food Microbiology. 28: 1293-1300.

26.Surowsky, B., Frohling, A., Gottschalk, N., Schliiter, O., and Knorr, D. 2014. Impact of cold
plasma on Citrobacter freundii in apple juice: Inactivation kinetics and mechanisms.
International Journal of Food Microbiology.174: 63—71.

27.Wang, R.X., Nian, W.F., Wu, H.F., Feng, H.Q., Zhang, K., Zhang, J., Zhu, W.D., Yong,
H.I., Kim, H.J., Park, S., Alahakoon, A.U., Kim, K., Choe, W., and Jo, C. 2015.
Evaluation of pathogen inactivation on sliced cheese induced by encapsulated atmospheric
pressure dielectric barrier discharge plasma. Food Microbiology. 46: 46-50.

28.Zhang, R.B., Wang, L., Wu, Y., Guan.Z, Jia, Z. 2006. IEEE Transactions on Plasma Science.
34: 1370.

29.Ziuzina, D., Patil, S., Cullen, P.J., Keener, K.M., and Bourke, P. 2014. Atmospheric cold
plasma inactivation of Escherichia coli, Salmonella enteric serovar Typhimurium and
Listeria monocytogenes inoculated on fresh produce .Food Microbiology. 42: 109-116.

Y.



EJFPP, Vol. 9 (1): 13-22
http://ejfpp.gau.ac.ir

ciences ane sources

Iranlan Avsoclstion of Food Sclantiste.
‘and Technologista

Effect of Concentration of Hydrogen Peroxide Produced by Cold Atmospheric
Plasma on Inactivation of Escherichia coli inoculated to Water

H. Nikmaram', M.R. Koushki** and M. Ghoranneviss®
'Ph.D student, Department of Food Science and Technology, College of Agriculture,
Urmia University, Urmia, Iran
? Assistant Prof., Department of Food Technology Research, National Nutrition &

Food Technology Research Institute, Faculty of Nutrition Sciences & Food Technology,
Shahid Beheshti University of Medical Sciences, Tehran, Iran.

? Assistant Prof., Plasma physic Research Center, Science & Research Unit, Tehran, Iran

Received: 2016/01/27; Accepted: 2017/06/03

Abstract

Background and objectives: Inactivation of microorganisms by plasma is a new technique in
food science and biomedical fields. This technique could be used to inactivate microorganisms
in water. Reactive species such as UV, H,0,, Os, O, and OH produced during plasma discharge,
are known to be the main factors in the inactivation microorganisms.

Materials and methods: In this study, an electrical spark discharge system was used to
evaluate the ability of cold plasma to inactivate microorganisms. Escherichia coli was
inoculated into water samples and its inactivation within different times was monitored in plate
count agar after plasma treatment. Beside microbiological tests, the concentration of hydrogen
peroxide was analyzed.

Results: the results of this study showed that plasma can significantly inactivate high
concentrations of bacteria in water; as 8 Log CFU/ml reduction in bacteria population was
observed after plasma treatment of water samples for 15 min. The results showed that the
concentration of hydrogen peroxide increased up to 100 mg/1 after plasma treatment.

Conclusion: In this study, all the bacteria inoculated to water was inactivated by electrical spark
discharge cold plasma on water surface. According to our observations, an increase in the
concentration of hydrogen peroxide as the function of treatment time could be the main factor
for microorganism inactivation in water by cold plasma treatment.

Keywords: Cold Plasma, Inactivation, Water, E. coli, Peroxide hydrogen
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