[|Downloaded from amfi.ir on 2025-12-07 ]

YA A ) - V0 (Y o loi— 1 0490) ‘sg];\.é éab.o 39 60 659 gwg 15 aoliliad I

Wy 9o G Wk ¢ 0w Slowdly §T b3

Tl 3 gemes ¢ Slulgd Olgd Lo le *' (Sohugd Aol e ¢ I 4

'Q‘J‘.’.‘ cJAT ag)&w‘ )‘jT oli.i«i‘: LLAAT A gL.iT J.:-‘} ‘&‘.'L'G GL...& (a}lf— 09 4
Ol el oDl 33T ol ol — il 5 ol 0535 5LaS” 0aStils ¢ g1 ples ool 035"

Qb,i\‘()‘j@;ci)bi\wiwxy)w&em)j%cwi e e)_,fr

VEY[YIYE : @pds gusb  VENNYIYe 1Bl yd 7,6

ol

2 5dn 6 Al T Ll &l S 3lsn o 53 ke as GBI Sl 1SS 3 ey

05531 8 53 3l o3linal b Lok gas .3 52 0l degs 3 o Slowdh b 3 5 sad (5,8 Lle ol 331 guny p andllan ol 51 o
(S 4 a4 58 5155 e SleDly Sl oS b5 sad el 53 Yr 5 Ve e MIN Gladle) e s (58
OMIN Glej ke 53 45 3505 Sl S50 5 05, LT s s 7. «wﬁj@@/mgﬂﬁg,ﬁ»
Sosd ool oy g S cppeS s ols 2l ARGy oo e b1 5 08T 6laE s e slewdl Ll Cow
IS s iy 5S35 p 5 (S 36 0 ad 8 (sl pos Glad Sy 35 sl 1) 5 pad U pame (58
035 Sl3sme el nl 5 5B g SIS Al edalie (05 5 SBL) S sad (S5 ol g n pd vy
)& S palS s Sl re Sl (6| SLES 5 # MIN Ol L3 Lewdl Lles Ol il ol
Lo yd 03 d9d 9 AS sl (65l sme sl ;€ Cy’f)la ow)kgﬂQT;\jjlf ¢ 5 o >(p<0.05) i
S As jadie i ged 35w Glewdl Jlasl JI e . (PO.05)Ail o i oS 1sa 31 08T 58 s

ol OT ()8l (ol 31 g 53 5 g O gl o 55l 5 o ol (81 (1 5087 5 comlin 35 3 o (Lol

.Jﬁ
3 e SlesBly ¢ 5 sad 1,8 ile ke 1SS BT 19

" sashahidy@yahoo.com
= shahablavasani@iauvaramin.ac.ir

1o @luo 55 (69 9,55 59l gug S aoliliad


mailto:sashahidy@yahoo.com
http://amfi.ir/article-1-53-en.html

[ Downloaded from amfi.ir on 2025-12-07 ]

¢Sl de glewdl il s (DBD) e S
S Ssns Sl (25150 e 5 (G333 05 Ll 5 oo
,dl;\.'oumwu-ahf,wcwu,&\;\balf
33 3 g Slewds Sl eslazal bidas 1) (8 me 3 Sbo 03U
S OlF o pdilidasd 5 Jpeme S)pon ai J51
Sl 315 damw 5 |y (Gt (S 5ludiati a5 5, K e
Jole L;urm.gtf,l,,if b oojsle glp &5 ol Vb
LS 5 ghe slpe sl 53 (s O)sen sl
Y poes nglf.\}ba g 03 (ot 9 3 4 o0 o3lanul
5 b s Seds SLS 5 Sl olde laes,l b
b liie g 2SN 51 oslinal Ll s g g onlial 5 Szt
Sl aralr L3550 IS ol i b S Li> ol
Soslizal b awslie 55 o) ool il o 10 f 4 by o
s sl sl b 5 s S slag,sli
ST g osld ol il o T L (6, Keir
Cole 58 o Ol 5o Sy Sl g Sl 035 (g3uae
B 3 e O 53 el gy 4 MBI L s S
BV 5 Olgar 5 banS 053 9,8 Sl eslinal cla pody
Lo gluaims glao g HLas(Y) Sl atils | (godnze
)'jjwo.xs@ctl,.&\ sk, s Y7 °C 55 5,0 clewdly
°C sbos 53 MK 5 s Sy | el Sseosbe
Sb sl gl sls Rl s, ¥ Se w1 (5,8 Ll Y
OLHer 5 Sl Lo 5 0 s Gl sles VAYY Jlu s
(e A plnil T [p8ns e 6l
°C los yo eils 51 Hled sl Ol Ji;_; Ol
) Seaws )50 ssba VY-FA N e L Yo-YF
dafass s b ool 4 e sl L0) sy fals 5 o8
o 4 3 Glady & ey iy SIS Ol
) 035 (315 5 (225L SR B 5 e Dl el
Aol oalal 5 (28 a5 by cDdeddy )y (sl
Lo st sl Kl Olg e 1y sl ol 2
e bl olg Jpame CodS 5 ols I3 alin 5 )8

5P ol Ll slend 5 (S5d e i )l ealizal

3 Corona discharge
4 Phytophthora citrophthora

o) es g o4

3

400

Citrus  sole ol L s Rutaceae osl gl 51 5 5 sad
bl i & Wb e oa,ls OLLE 31 S lemon L.
Db g 03l i, OT )5 555 G ST OLS 5
o A Ll (s adetia 355 5 gy 5 ped sl Lie
5 slle Jld (Olwsdin Jlad) (’L“T 23 0L sl )
L) C alis 5 51 (28 mte 25 god Dol 03 ST A
SLVLPF Ol OT Voo OF a5 dsb oo (S5, ST
aoby ST all WIS e s s al 4 0Ll (s,
2300 MG slee 55 sad 53 C el s CBIE (J sane
(V) Gl i S sad Ve gr

S el (9,50 0k ST Sl (s 3 e LDl

63 o 4l Sl ol glacd Gla 28Ty g5ledles

S STy ol b o M o saiE s S

3 ey b 03 008,85 0L RS sl gl

oyl oz B clas ST alex um;\f)\,;\,p

b S 5SSl 5 SBT3 p g pimen 5 s 29
(Y) Al oo Sge

LS’-\MJ’)))M{O‘;S@:JML;LWXQFL;\J{
O‘_’: < (W ..\; Q)L:U‘ La.w)«.; g;q- E) \AS_Q"J:Q\

- S?J':;‘“S* AJ.:.&}\_B* o (Sazwd 93 45|y 5w glasdy

Ly 56 5 4505 ot oDy 3 357 (st
5 LIS, L (s olad Comd 9 3l 325 (glalols
Ol (oo ol 151 328 o 513 (S5 gl 8
3335 o lal ke Co 5 &K S 65 A gy @
Aols LSy 5 o83 5 03l paiion b (oDl
Sy 4 e 58,1 5 S (iludlad 2 5 5515 3

() 355 0 plol VL Sas glls 15T I sl 5 ansl
4 Olg oo 3 Slawdly (oS WS g5 oo 5l

L5 TGy S alssDBD) e iSlgs dw adss
aJuﬂ LsM‘ )L.Z.é )J La.wv\._v_ C_,.‘>- 9 LS{-’:’-J‘) uwalfﬁ
63 A adder 05 Loy (655l p S sme (F)s S

! Dielectric-barrier
2 Dielectric Barrier Discharge

Applied Microbiology In Food Industries Vo


http://amfi.ir/article-1-53-en.html

[| Downloaded from amfi.ir on 2025-12-07 ]

5 3 e 5 1

s andlas 35 ged (6,8 Ll S

W95 9 3lge
29590 SBUg0 )T plxil 9 Bdiged (5 )lwosk

4 ey (5590, Oloj Sdays o5 sed (sladi gl
05T 58 g5 55 HE e Y 5V D e min 5
S oS ET 25 S 5k abolbBly 5 5 )15 (5
b S b el bl lesT (gl (mamen Al
S ol ised 055wl (b sles 3 (5,10
G go odi izl glaog S 53 Lis Ol 0L
ISR RPN e P PP PTNC RIS S PO
56 Jdap S S bt dawisal g5 b
Gl ki oslizul IS Soled Syl (aeSKS 5 jases
Jiol S lame (sSlsn JBose S S ol
b eslial b g ST g, 5 BT S ok
Fs el CaS ko 3 s 5 oSS Akl
S ey s bV L Al L 2T 28T
s plol el

adee 5 658 ioled (gl e S8 By 50
I8 ol sl ol 5B STL S gl s 4 @
o3kl Ol 1 g5 Sn ESUL S okl a8 09 S s
Ao 233 e Sl sl b g Sin e Sl ¢ g
Sleslizwl b dd Jaze Jy sl dslor S8 laoes b
MM 15 ks 4 S oles laded odiS idy dls
Soget T b asil wsly Loy Yeoom ok 5 Y0
Sl s ol 03 iy B sed e 5 C1 5SS
S o VTS, SV Pl e e 5 K8 CiS
(e i i S8 55 2S5 CiS lases bl (sla
2255 Sl 4 Y0 °C glos ys ol osls LS lacudy

s esls 13 LSS

Silgd S L ok woled

4 PCA
5 PDA

Sl S 4 6505 sl ldie b Lot )65 1 eslizal

.&b)ﬁﬁ@‘.}ﬁa}ud}wg

O RGO g K R PO W o W PR

G5 S Sl o3les Y guames 45 JT M50 2l ) 3
4 e (oS Rl 3AS (n ol 31 e e (10 p5Y
5055 BT 5 ome 53 ped sl o N1
5L SR es S o T |y (6 B o
Codd ) et sy ST plin la 28Ty (6l s (655
Gz Sl b ekl e ol o das e 15 5T
sty (SS9 58 SV b e 1B J e
2 SIS 5 el Sl (e slge 3l pue
ol 0351 58 S5 LDy L(8) bl o BT nliols (slos
sl Jb G S JCsl, Wy S uls oS
slye 6lp 5o 1y Lty slad S50 el a1,
(Slupeie 1 5 (S5 P sm Slad sk diile Los 4y ol
33 (F) 35 oslizul J guames 5 Shes 5 4ils 3 Shas 35
$lde sls0 (6558 533w slandy loslazul ¢ Sladlae b
Shds e slge slud fule (glaygoul o5 o 3l sl
$8 0y om ) Gla I oo edd el 0T
S8 L aaly 53 (V) ws eslimal i sed sk S e
3y Slawd &5 ol osls QLS [l Dol w}lijﬂT
4 38 Cpiomen 93 5m G Sl sl LIy o0 LS 4
6> e s SIS LA WEL e S S g B
ooz sl 3T 535 5 30 slewdly (DBD) & Sl
o 48 53 Tl 050 7l 5 365587 5T 515
oSy A Gl T Sl S ol Ol mls Ll
A by 05 5 T 55 s Jske o)l
Ui sl JE 5 (655 3w (Slawdly andllas 55 ()AL
53 (CP) & iSJ1s dn ks 5 0 (slowsdly Lo o5
BESIE L“pﬂég)‘ﬁﬁ:‘ L) lee 5 ogee LodS L
Sy ST Gladnl 5 ud ¢ zdw Lis 53 0% g4 cazs]

I anthracnose
2 Colletotrichum asianum
3Laccases

\ig 1o @luo 55 (69 9,55 59l gug S aoliliad


http://amfi.ir/article-1-53-en.html

[ Downloaded from amfi.ir on 2025-12-07 ]

J515 55TV °C (gles 53 55,10 e 4 LT STy
Slasi 8 5l g edaliie Y 23, o 1L esls 135 51 S
SIS G (0 gl ST 51 g ol 03l ST LSS ¥
Vs lhae 9SSl Colg o3 s Bl

o) es g o4

SN I (5 gl o Il aibeaT C2ST 25 3

1S 55 odiag O gmaslw g I V00 UM ldie Al agS
Culs 4 CiS L YeNO M 5 Ll we ;o l Sy
sl s blse JolS Slhes O >~ L 5 us Lol

Mwl:;n w%»j‘o:m“{)%)ﬁjjjpoﬁa:‘:w
dj&)t{=o¢ij)w‘5;t§3‘wxd}%%w&ﬁxaﬁﬁﬁléw)|v\jﬁgr~§ﬁ ) dsles
29550 31 Al 4 IS o SN O 5558 o 48 S

g oo N Ml s, b e S el
3 o Slowdly Cond 0kios JIT 55 gt b el 35 s
A osls 5 s, Sen 05T 3550 OT 3l ey 528,53
2o 9 (K38 b Sl (5 o5l

OI9 B Aoy

P G sa 055 S S o3Il sl
s 0305 15 bzl (o9 b 55 Ly S8 L Sl 1
gr 85 b Jias 6515 L Sa) A baised 05 e
Slos 55 Jlomdu 53 595 VF S a5 L (6, S o310+ /00 )
dslae 51 e gas 035 L8l doys Ll (6,lugSS # °C
Jsb 53 055 SRalS doys ol iople Ah b X
S Ao 5 A alie Calies (slajles 3 5,146

V) s dloes aJ ol 05 0 Cd 4505 O3

Jlous 038 o 31 g oA L) Jbie T Veee ml
A osls 3 IS 1 oaws 55 0dd ol gl Jool>
,L?T,‘,,:J;,JL?T;;K%;;SL;LA@%@);
59583 5 8T S8 ks 430 YA SYYOOr Cd i w
s Bl ke OT Ve Ml 4 S8 plas” 8 KT
3 °C Glos 5o 55 Slinyge boluy 5 LS Lo
Jo sl S 51 5l eslazal L YO MIN ke 410 psi HLis
b odd bl glociS lass 5 (K555 o Al
NPT T G oyl Jlomdus 53 03Lizul Ole
Rmen 5 et 5 S S (6l el 5 058
VM1 lie bl 15 S e sy 51 (S8 51
Voo mla cFOHM 2dLods ol 7V &S5 ,6,06 dol

s 0l " BT 2S5 o el i8S b |

(gt 51 J8 0900 055 — (Skdio Sl s 050 055/ Skt 5 B 05 O59)3) 0 Yalolae

e o 5ol (b y Oals Caws I Ldileds s Il
G Sl bl (boese 05y e
Sl Eely g skt 3L A 5 SASs >
o gom i3 0035 3 Y Ko 515 55 on (315 (3Ll
G ol 6l ol s der 31 JT 5lge 55 g
WMM O b o i o8 51000 5L 2
(YA eslazul

Ogawl yd BB (Sldvuww! g pH

o 2830 ol Ol 3 20 PH o83 LPH iz

OV asloes ¥ sl b g /Y N 3 g b 5 S5 it

5 9o sl 9 b (S
Sl g slge Sgd el 5l S sl
5 oM SV pame 3L Ll T s S
o B als 5 Gl ) s 028 els (55,508
ool oy e ) Sy e ls o) sl
A Sl sy & i s pdy 28y SlesS
sabe oslizal ot oKaws b Shy ol K
Sl 9 o S gy ae)l Solie o Sy,
&S 3,15 sy glde slge SBL Jratw (ol L;(:J}):Q‘

e e sl oL O5a3T sl o iay ol ) el

Y alsles

1 Penicillium italicum

Applied Microbiology In Food Industries Vo


http://amfi.ir/article-1-53-en.html

[|Downloaded from amfi.ir on 2025-12-07 ]

] D5 9o 5B le 0 juw sl 5T b 35

Jf-\:w\=Léjmsyrqwx\"/\"'xo)quoxéyAL_:JLAJJX ;JLGJ:#‘QY‘}L;‘

>J«LQLQ.«§A.;4§M>@{)L$YJJ.\>.-)YJ§§@B

3 S ppde 5y S 1S sl Ol el s
OHSen 5 Doyl 0l 5 gad Sladiss )3 jedes
b s 5T 458 s e LoDy 1y 53 (Y210)
L OT & mags opl 53 &S Al G alie 2ol
58 g5 4 o5 Ol s ptags 5l ol s (ol 0l
boasl 18 51 eSS Jltle , Lilg o 3 sledly
2 bgB 5 S ke o)l e Jlle 4 ax s
ol S o o)lps SIS sz Lid L alis
Iy Cand ool Ol 5 oo e mes 4.l S LT 55 30
Sl Lo 53 305 (5 Sl 3 o ma s Ol il L

Sls kg >

35

N

=

T Sl 9 Sobel (95

MlS b B s LS ) 4 alesT
L (P<0.05) 03y Jlslins aseis gl Al o ol
o=bols 4 51 (p>0.05) 05 s gas eseis ool
It o 53 oS53 0 9057 b o Kol dglie 5 46 b5
A oslizal 7 40
o'
(295% 6T 9 W

g5 4 35 0L Ggsad s sl (605l 3
A0k a8 s slewdly Hles 3 03linul 55 50 58
S ks o S 5L 555 p (P<O.05) (s s e
& sles s 58 g5 -0 IS 5) Jgder) ol axals
S Glp 5 S 5 et 53 5 g S s ST
(P<0.05) sl 03 31513 ginn o oSl o goles

(CFUIG) ¢ 5SItl p b (4 6508 ez 02,8

3
2.5
15
0.5
0

0

u Air 3.041 2701 2.265 1.531 1
= Argon 3.041

70 180 280 380

265 2199 1528 0.98

436 o LoDl b (55515 05

= Air = Argon

198 § 055 3T 3 g (Slowdly 1 30 PCIL/ pocdew i ST Cwro i S AL O o ) JCH

198 9 09551 & g Slowdly drusgi PaCH/ Pgrbias it S om0 I il o9 4 3285 ) Jgur

O g 2lin Slyy fgome | (@MiTar e | Sy Sl = e
S5l 0l 1050.155 4 210.031 14311 | 030
s 88.055 1 14.676 - 000
8 gsxous 1138.210 4 - -000

YA

1o @luo 55 (69 9,55 59l gug S aoliliad



http://amfi.ir/article-1-53-en.html

[| Downloaded from amfi.ir on 2025-12-07 ]

35
g 3
23

xl." 2.5 ‘|V
il

-0.5
-1

CFU/g s

0 70 180 280 380
mAir 2602 2.193 1.863 0.954 0
Argon 2602 2 175 0899 O

4l e e b5l 3 Ol ke

12 § 085 5T 3y (Slowdly slowd owi CFU/Y B yodto St it JIT ™ Ol a0 Y S

g8 9 95 5T 8y (Slowsdly slowd i CFUIG B yodee Cauxor i )T Lyl 319 4 3085 ¥ Jguer

Ol i @abio Ol o Egoxo S5T a0 Ol o pSileo F s
o3l 0l 11039.040 4 2207.808 34.832 .000
= .000
s 380.310 1 63.385
R .000
S 11419.350 4

Sledly Sle o 51 ey OIS ke Ik o

b 53 055 3 Ol (7 S 38 5 08T 58 5
2231 sl Bl el sles 95 2 5 9, VF S
Jgudor) Al go lsline (oMl (glls Aals 4 gas b 4y o
SME 1 oS s odalie s al Gl .(p<0.05) (¥
LY 53 bl 1o 5l i (oS ayles 53 08T 58
B TR AL TSR RS TR RUTg- S
Qsmg@m5,,)”,N;LM>«,,L;J‘.\§;\)J@
el @215 15 059 alS Ol e oy eSS dald 4 ged Sl
\e Lgmdﬁsﬂ‘;w»jmumf;ﬁ&\@g@w
Jelse 31 (S8 S 68 sl S iped 055 eSSV,
ST sl OT sl Cws 1 SV peames 055 oalS
535 S5 s bl 08 Sl (Goians OLES b (65 S
23 il 0 059 S 5 d sames T 0515 S )l azes

sl b sl WSS 5L LR eSS sl
ol ol cpl el okt S5 2S5 Fsbo sl s
3 o Sladly Do 53 ko o)l s Caslie &5 555
5 lisg 5585 o v 53 DNA lsle o 4l il 5l
Lssed p 3w gl 1 adlas 55 (VAAY) O,
o 52 b pdes 5 WESS 2SSl 4 [ 585 0
drlsn 55 g SL e S Lo b o 4 3w LSy
Sl s 4 Sl ol & L5 o 3, slewdl SIL
G amlin 53 26 5 &S Jsho o5l ¢-<>v-«~‘
O 015 o oles Ol a3l (6 Ay 4 a5 aL 0 sl
0558 s Son ilwdeb 8 55 (O)sls b 1y Cans
AG /8 CRUIG 3 5 o (slowy Hle Lo 55 oo sy
Gyl ool adlge b ety 58 5 W, s asl
i) 3 odaT sty gl b 4 il a5l Line (S

(Y Gl gnr i g5

O bl woyd

Applied Microbiology In Food Industries va



http://amfi.ir/article-1-53-en.html

] D5 9o 5B le 0 juw sl 5T b 35

Ol e @l:} Ll 039 HI> Sme V.AJ)L@.? IR R
Aol B0 gy ool 05 gl il Sl
Sl Ol Gladiged 5o andenl Dl S ASL
b oawlie 53 g Olug (ald 650) 5w slewdly
4 Sl adls s Gl s S (glad sl
Aald & 508 5 sed 4 bl Ol s ol g 595 03 05655k
50807 5 o Glowidy 5lad S sla i 5 sad 5 ¥ e
Al o dias Ol 45 (Cl 03 5 Y/FY 5 Y/FO C 5 i lsa
S f god S ald 5 e 035 ikl O
JS8) 48l 0 058 5 08T 3 e (Glowsdy e s
Alsmon oo alia Sfagh 5 Jols mli b mls ol (F
OLas 5 b bwy mhu g5y p 3w glewdl

(Y) .l 035 QLSS (Y4 Y FJL)

j‘}i;deu&?awlgsﬂdwyﬁcJ}MgT
%)Téjzquﬂ‘j@)jbw}i@dwg-(
QF@):nbﬂ\p\dwcﬁ»}‘béjf

(\')&;M‘DMJMO)}@‘M)J&AK

pH St
Jsb 3 e g O il yls 4 25 5 Jol ol
s 5 05,7 58 g5 530 sl JI SIS Dke
AU T € 5 680 blize Sl IS s
Jsdem)ilacsls an ol Sl uss 5 70 claa 3 Gololas
152 5 055T a8 Sl 1 (sla 5 Kle (glamg e s (F
sy ol (6,88l Sl Bl s 5w Gl Hlas Cou
2N e 53 obsles 3T 08T S8 4P JS)
S Jsb 55 eimman (ol a2ils Jgeazes an ol J 28
550 4 sy srled 5o Al palie Suls ()1

3
2.5 I
3 2 I I
B 15 I II II I
} ! i
" ° o7 1 I i
S
05 1 5 9 14 18 22 26 30
= Argon weight 0 037 072 092 126 156 189 2
Air weight 0 0.4 08 1 133 163 194 205
sample 0 05 1 1.4 18 1.9 221 2.39
SIS sla s,

= Argon weight

Air weight = sample

132 9 085 5T 3y (Slowdly Hlowd Coui § WLl (Slddignd (939 SR O 3w I IS

fg8 9 095 5T 8y Slowsdly slowd i (S diges g WLl (5 9ol 0939 bl 4 385 ¥ Jguer

e 1038.023 4 173.004 28.796 021
& 420550 1 6.008 - 000
I8 gsxoks 1042.229 4 - - .000

' Hydrophobic clusters

[|Downloaded from amfi.ir on 2025-12-07 ]

1o @luo 55 (69 9,55 59l gug S aoliliad



http://amfi.ir/article-1-53-en.html

45

4

35 L
T 3 i
S 25 T ==1 £

> T

15

1

05

0

1 5 9 14 18 22 26 30
mpHargon 2.2 225 225 23 238 24 244 245
pHair 22 225 225 231 24 24 245 247
sample | 2.2 233 238 24 249 28 32 39
SIS sl

mpHargon mpHair msample

198 § 085 5T 3 yw (Slowdly Hlowd Coni (S Aigod § ALY digad 4i3 ! O i O3 00 £ S

198 9 g5 5T 3y Slowsdly sl o S 4igad g Bl 5 gl PH il 59 4 325 £ Jguer

Ol i @l Oy fgom | ST 4250 | Slwp (wSle F U
312 0k 3936.107 4 656.018 17.196 .001
& 267.050 1 38.150 - 000
ty x (b 000
€ 4203.157 4 -
JSK8) Al o /1Y GPA Ol s Al 45 305 55 50/ 50/10 O o i 9 S

S kgl )3 (53 sl Oljee awslie 5 (o) 2 (O
et 330 o SIS L cdals (S gad 5 3 g Slowdly Lo
So S S sl Ol Wpeme @S )
Jlast 51 g 55 el 5 03 5 5o laens 6 i3 58
S 56 o lgr 5 08T s sl Ll
SAEL L PN dals 645505 55 JAN dslae 5 e sl
Sleg Cow gl SYL b Caglie (g edias Ol
AaLE (S8 g0 e 4 535 o oS 51 g 3 5 (Lol
4y b B Ll S e (P JSE) s
ibige ol VY Sas 4 by e 6 pd3 sk 5 atze Yl Jsle
Sl e S slsa 5 08T 55 aza¥l Jis oS
</VY GPa dals (g4 g 55 94 /* 4 9+ /NYPACS a5 m

S S idsie Ll ghyls bk gas a5 Ui 6, S 05l

2_Fmax

ey sed o gaalllan 5 3L bl ) s 50

02 P e kS Ol e 03 ol 5 o 2150
ok OLis Ll g o 45 Conl Jguames wtczNl Jyobe
SIS 0§ Doe I3 bl J prammn ST S e
SMHE 60T il 5 (b5 Sl 6y g o 5 5o
5 ez Jsde gy p ok plosil Slalllas 5 il
(e S350 T p A3 s b ke Cuaglin el
Sl 0l il L Y guams ek Cusglie Ao
45 @l Sl el s 4 pabse o S 8L
5 @bt sbldle s 4 Jdpeme i Ol
eI 55555 Al (SIS Do Jgb 55 05n ou 5T
¥ sile Ol oo 00 72087 35 50 () ile ke

GPa 5 a4 s 5 05,7 5 m slawdly Hlag Cow

L Emod

[\ Downloaded from amfi.ir on 2025-12-07 ]

Applied Microbiology In Food Industries A



http://amfi.ir/article-1-53-en.html

] D5 9o 5B le 0 juw sl 5T b 35

o3l p dsb 53 5 e 55 1) d e SO 5 CoiS 3y Slodly 3B )1 53 (0 Jdr) bl n e3lizl

s SR 3sn 5 olard S35 ol L o e @B BBl Do dsb s (WIS a8 55 (6 ]

A1) 558 K jpar S 35 30 sledly i1 andlas glaal (Y)dd 1)) glin
Bl 5 o 5 Gl Hles S das e 0l K5 ax S
0.2
3 018
= 016
7 014
’j' 0.12
401
. 0.08
\2,. 0.06
0.04
I ol 01 OO
0
1 5 9 14 18 22 26 30

G s S
mArgon ®Air msample

1329 095 5T 3y (Slowdly Hlow Coui (SR § MLE (G495 At YT J9ho (i) g2 .0 IS

198 § g5 3T 3y (Slowsdly slowd i (S 4iged 9 UBLY b goud LT Jacho (il 519 4 3205 .0 Jgur

O gk 2lio Dl o £gacmo ST azys | Ol (Sl = [
29l ok 7428.130 4 2476.043 46.427 001
& 213.330 1 53.333 - 000
S g5 %0l 7641.460 4 - - .000
10
8
X 7
S ¢
303
N2
3 i
= 0 1 5 9 14 18 22 26 30
m Argon 9 7 6 7 7 6 5 5
= Air 8 6 5 6 6 6 5 5
m Sample 7 5 6 7 6 5 4 3
G s s,

=Argon = Air mSample

198 § 095 5T 3y (Slowsdly slod i (S digas 9 WBLd b 5 gaud gedaw (S 2y Dgd Ol juo (w2 T JCE

198 9 95 5T &y (Slowsdly sl i (Sadigns g Bl o i ol gl (S oy D95 Ol we Wil Jlg 4 185 N Jguer

P L Sluy Egome | (ST 8 | Ol g uSlo = s
€29 0l 11039.040 4 2207.808 34.832 000
e - 1000
e 380.310 1 63.385
1€ o sxole ] - 1000
R Eate 11419.350 4

[|Downloaded from amfi.ir on 2025-12-07 ]

AY

1o @luo 55 (69 9,55 59l gug S aoliliad



http://amfi.ir/article-1-53-en.html

s s oo [

[| Downloaded from amfi.ir on 2025-12-07 ]

2 s 6“(}:5@)‘}& Sk bl Ous sl
ok S8 6 goe o )3 3 g g0 Sl p s Ml (e
da»jla.uTQw:qﬁjL.déﬂy‘_}&Jjwuﬁ@\
33 O (s (G5 S S Son Aoy 4 5 sa]
b oles galed 53 55 god g o )3 (J5Sd 50 Sl s
228 adalin BB o slowl 1o Ly ol 423l 3
d“r}é‘f)bji:‘ I Ll s S [ BPRE
03 513 por SlowDly Lo (651 3 (Sl sal rbaw )3 5 o
o o 53 (Bl S o 3 e gl 65515 5
or 0 () 0K 5 B ol o i

W& 5 53" e Lo 57 2l S 5 kT 5 S A ool
i3S Ll 2 08 s e Gleady 1L i il e
] L lae (V) Ly sl s OIS 0 slud e
AV 4 G jsed plaw sltle i pde Sl ey

LA 5V S8) dab o 5 Loty

o o e (Jeg SlmE Oliwe (i p
Sloawdl sl o Slrdiges 9 Ll (Gaiges

SEM dhowg 4 198 9 09551 8
s S S S sed i Dk s L
S 0y 3 g o 03lizal (SEM) sy 59 2SI
Sl yoaks SEM ons Lo g ot 30T o oKy Sn (sl
P S GBS sy 3E gep e
03 Sy Slas S S (saged 55 Sy S5 S
25 edalie ) 155 god mlaw 3 5 Jl Ol 018
Ussr G sod o 25,50 G I oy s
gl bz s (S 5 e 05 S b
Sleg Jleel s S sdalia 1) s 5387515 S Lo 5 o
Sl oS oL Caws g ol 4 OlF o0 2 Slewdly
G Sl gl ¢ dws @ 25 e e

3t 3 ol ot Lo (635 35 b g 55615 S

SIS 90 o o 29 93 g (Slowdly b 0D (S3918 5 g0l LS 35 Coly a9 VS

S g (Slowsdly b ocd (55815 5 godd CALHLSL 3y gl A ICH

2 Endophytic Streptomyces

! scanning electron microscope

Applied Microbiology In Food Industries AY



http://amfi.ir/article-1-53-en.html

[|Downloaded from amfi.ir on 2025-12-07 ]

| D5 9o 5B le 0 juw sl 5T b 35

4.Lliao X, Liu D, Xiang Q, Ahn J, Chen S, Ye X,
Ding T. Inactivation mechanisms of non-thermal
plasma on microbes: A review. Food Control. 2017;
1(75):83-91.

5.Ben-Yehoshua S, Barak E, Shapiro B.
Postharvest curing at high temperatures reduces
decay of individually sealed lemons, pomelos, and
other citrus fruit. Journal of the American Society
for Horticultural Science. 1987;112(4):658-63.
6.Kader A. Importance of fruits, nuts, and
vegetables in  human nutrition and health.
Perishables handling quarterly. 2001 May;106(4):6.
7.0uf SA, Basher AH, Mohamed AA. Inhibitory
effect of double atmospheric pressure argon cold
plasma on spores and mycotoxin production of
Aspergillus niger contaminating date palm fruits.
Journal of the Science of Food and Agriculture.
2015;95(15):3204-3210.

8. Shi EL, Hammett GW, Stoltzfus-Dueck T, Hakim
A. Gyrokinetic continuum simulation of turbulence
in a straight open-field-line plasma. Journal of
Plasma Physics. 2017;83(3):1-27.

9.Wu Y, Cheng JH, Keener KM, Sun DW.
Inhibitory effects of dielectric barrier discharge cold
plasma on pathogenic enzymes and anthracnose for
mango postharvest preservation. Postharvest
Biology and Technology. 2023;196:112181.
10.Zhou D, Sun R, Zhu W, Shi Y, Ni S, Wu C, Li
T. Impact of dielectric barrier discharge cold plasma
on the quality and phenolic metabolism in
blueberries based on metabonomic analysis.
Postharvest Biology and Technology.
2023;197:112208.

11.Monjazeb Marvdashti L, Arabameri M, Yousefi
B, Eslami M, Emadi A, Ebrahimi A, Abdolshahi A,
A Abdel-Wahhab M. Cold Plasma Technology
Impact on Microorganisms Inactivation in Foods: A
Systematic Review. Journal of Chemical Health
Risks. 2023; 13(0):1-12.

12.Starek-Wojcicka A, Sagan A, Terebun P,
Kwiatkowski M, Osmélska E, Krajewska M,
Grzadka E, Matsuyama N, Hayashi N, Pawlat J.
Quality of Tomato Juice as Influenced by Non-
Thermal Air Plasma Treatment. Applied Sciences.
2023;13(578): 1-13.

13.Hong-Thao PT, Mai-Linh NV, Hong-Lien NT,
Van Hieu N. Biological characteristics and
antimicrobial activity of endophytic Streptomyces
sp. TQR12-4 isolated from elite Citrus nobilis
cultivar Ham Yen of Vietnam. International journal
of microbiology. 2016; 2016: 7207818.

S5 4o 9 S
;,wéwsg;lﬁsi:g;.a,;%,“uabt@wmq.j:p
Ul Sue e 5 08T G s Cou
5 @3S L T (8 5 sualllas 5 5 5 sad
oy Sole 4y 5 e () bl S OT K 5d et L
3 Slowdly €357 Iy BB el 4 sad 4 S S
SE S a8 g e s Gl Y 4 e
5350 bl B sed plaw Lals IS 22 S0
4 e 83,8 bl b ged oy el ) (25
b A IS Do Jb s g CoiS bais
Ode gk s 4 sl Ol Jrags opl s edddl)
23 Golsimn 5 Sate SIS on 3 Sl (IS
s Sl OT (S Oa DLL b i 5 god kS o
Sl Ol s dS L Cdy o sl &5 4,8 Oles L
Ll o A OT ChS 533 8 oo 5 s b e
Sl me 5o R P E Yt P AR CEMJ: Ol s cpl oS
05557 3 o oty il O3l gn pl 4 O 5 o0 ol
Q)u@ﬂlfjdwcbﬁuiuJQYﬂ?%Hi‘ﬁj
4 563303 SIS Jisl 5 usb, 5 p o U
ﬁlf@fwc‘fgbg}ifw\:BQ\jule)bb

.bﬁdJ}&uéﬂf&h&_‘}é\)SJJ@qw

&b
1.Govindan SV, Cardillo TM, Moon SJ, Hansen
HJ, Goldenberg DM. CEACAMb5-targeted therapy
of human colonic and pancreatic cancer xenografts
with potent labetuzumab-SN-38
immunoconjugates. Clinical Cancer Res earch.
2009;15(19):6052-6061.

2. Misra NN. The contribution of non-thermal and
advanced  oxidation  technologies  towards
dissipation of pesticide residues. Trends in food
science & technology. 2015;45(2):229-244.
3.Roshanak S, Maleki M, Sani MA, Tavassoli M,
Pirkhezranian Z, Shahidi F. The impact of cold
plasma innovative technology on quality and safety
of refrigerated hamburger: Analysis of microbial
safety and physicochemical properties.
International Journal of Food Microbiology.
2023;388:110066.

Af 1o @luo 55 (69 9,55 59l gug S aoliliad


http://amfi.ir/article-1-53-en.html

[|Downloaded from amfi.ir on 2025-12-07 ]

ol s g I

Evaluation of the effect of cold plasma on the shelf life of sour lemon
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Abstract

Cold plasma is one of the ways to increase useful life in the food industry, which reduces pollution.
The aim of this study was to investigate the increase in the shelf life of lemons prepared with cold plasma.
The samples were subjected to cold plasma treatment using two gases (argon and air) for a period of 0, 5,
10 and 20 minutes on the surface of lime, which reduced yeast and copy italicum 1 to 99%. The results of
microbial analyzes revealed that within five minutes under the plasma treatment of argon cold gases and
air, the microbial load reduced by 99% and had the least effect on the physical and appearance properties
of the lime product. After applying the treatment, the samples were free of coliform and P. italicumon
mold. Examining the physical properties of lime (texture and weight) showed that the effect of gas type
had a significant effect on these indicators. The increase in plasma treatment time in six minutes and
atmospheric pressure was significantly different (p<0.05). Examining the type of gas and its effect on the
treatment showed that the type makes a significant difference and about ten percent of the effectiveness of
argon gas is slightly higher than air. It will be a suitable and low-cost method for sterilizing and pasteurizing
limes in order to preserve them.
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