WAY b Y olo F ojladd A o) ke dlge cubligg

" . . . Z .
Gt 9 e S Dl e 53 el by 9 S 5L G e (b
" e LT e gl e

Ot gl e oDl 15T ol laal dmls ¢ plde mlio 5 ple o058 ot pal S5 )
O pl leal Oy g oK 2ils  olde sl pe oilig 058 slaal Y
Ol lgal oot 33T ol&ils gl a1y ¢ lie e 5 psde o5 S bkl ¥
fazlara2000@yahoo.com : L5 J ghons odiws 55*

e A~

.

e st e S Dl s 53 e s b STl ) ol ol aglie s el S5 51 sl aalllas gl 51 Gits
S8 sy el b ars s edd U (G 503 T 5 (T Basd add S (S 4503 T 0l g xis
35w sl 5 Glesl 3y gmio Slido 5 5 Mkl deno Janlly s olil s el o8 S eslizal b 5 5 e e
Ve Vo0 5 8/Ax Vb L S e sladisel o bS5l Sen 3l ST 5 Bl S sls 0L udlisl iy, 8 S 513
B p S 3 ALV T 5 Vi) g S el 3 eSS Bl ST 5 Bl g ised 0 S s 3 S
Oley Plas 5 cele YA 5 Y0 /YE O Jay amo 5 (B Shgod edd S0 Oolom e 53 Guilbal g5y 53 asels Ol STa
Slow s 29,500 b slie (oS0 ol 0L mls s 3yslp Sl AYO 5 VPO L S B 5 ims g, L3 Lasds
(e s K Dl e Sy MY 5 AT VT8 Jslee i ol s S5 o Vsles Sl eslinad b eds St
st i Glag s 3 29,50m DL Bl e s b eilal s VL il Olpe SOl oS 30 (hs) 53 faee 5 xo
S andlae ol 5o Gl 5 s e s VL Gl 4 a5 L s Ikl Sl d 5l RS 5 il G S e 5 (S

55 eslinad (it Do o 3,50 b U556l cpsiale i, Olsieas Ll e eilal

e g e gy el S il e ¢ ildel 1 hIST glael g



OhKen g o)l

Sl s ) Guiligel 4l 5 (02950 b 5Ky JAo

S Wl s Ko sk e e Sl

S5 Sl ool gen D3 wupr oS Eode oo s
el S alSon Lo past 5 s Sl St 0Ll
Cotl Ay iy 5 (oolasl Lo el m
Slesleul s aas g5 5 (Fazlara, 2004) ¢!
S bl L (S ST sl Ol 5
5 @ sl s Sl Bl gl S bl
il GWlis s Lacs , S LIS 5l 5
YA PN RGNV [P | V| U SRR
slacls Jhled G b 5l Lag St sy
23 S Sl el 5o i sl i s S ple
R T e T
Razavilar, ) ;0 3 g5 Ci5 55 o6 slalkes e
VL sty (sl il S5 i oa (2008
RS 83 gde 5 L 4B g0 53 o Sl
o Sl SR o=l e Al e ol a0 S
SLAL 3l (o 2SSy 53 pg Slagsslueslel
203 1 Laas gad sl Ol 55 e 5 LAl 0 2108
Ol eizmpma 53l Rl ool s U lles
SIS sy 3l pelisS sllade LB sbay el
o~ ade= 31 (Spiller et al., 2006) 4l o
BLE 53 il ST 51 xS e 2 015 5 20050
5 it Gla Sadl s s s oler Cidu
Sladlas = 55 58 o)Ll Dsslen Jelse slolis
el 5 3Bl g5 3 BUal Ole okt ol
Ui (oo Sl 0 (o) 2 (29800 Foled ¢l
Sl ildel 5 g Ikl Sy, 5o Gl
(Lak, 2005) v pis 53 o5, IS 2ol

(Faraji et al., 2004) 5 5ls oL SU (g sme s

VRV

23 o2 248 sl 5l a3l (Slae g 5 Dl s
S i 5l Sl s il o 0L Gl 005
a5y LA a0l S| sl by 5 Ul
A5 0o g had ar g bt J gl 5 Jslons
Sl S0 (S5 S el Sl
Dl o Sleslial 5 Ol 5o B 2 Glag S
ol gladln s glie gla0 s go 5 s Sl
JHB 8l el (g1 3 Sl o 5 GlaslS IS
P 3 et S Dl el 035 1y 4 5
Jeo (atls Sl g s 51 S il e
Lo s /e S5l s 035 Jaw 5 gt 5 J& 5
o5 ol e a5l S1 s K53 e 001
Jes plie o3l (So T ave Olgea A3l e kSl
.(Bahreini et al., 2011) &8

o gl 53 3 5r 30 Sl plS 51 Koo
5 S gy Glapail )l Son a5l S
OV ab ol i Gl 55,8 sl e olals
Sl s B me 3,50 O 5 OB W 5 OB,
Al S1 il e baes sl b onl (So gl s als
S Sl o #1351 IS 5 5 055 S
S gl Ay LT s a8l Sn il ke
Sl dul s ealizal 5550 Sl g 45 S50 3
s bt Al Mg 5 el 03 S
by ol 3 Al e Sl 5 WSl e
oimgam Lo SL e iS5 ilalr sla i)
D0 33 4 aS e sl 5 Bisslen sl SL
Sl Sl Sl 0,8 e el Ooe 5 pw S
.(Mortazavi et al., 2002) <.l



hie dlge cusluge

e Sl eileal S5 0 pSE Sl @ a5 L

oMl 55 50 Sl Doy o 15 03 25 See L
S5y de (b Goioss a3 el 35513
Sz Slom e 5o el a0l o s e L
AR e Gda Olpen o 5 (e el Gty

sl a3 S 13

CR-T RIS
S ESTEIT e

S 45303 W0 SlU Gioad pl gl ] shateny
o=l s S Lbﬂtv.' sal gt e 5 S
S e 0t SIS (G W gad (oo ST &S
s B A= S S e 15 1y
AS (o b (S e @:,ﬁ)’\ A L;)ﬂ@a,- (2l
5 Gl e s (5)lke) O [2d 51 g
ol L e Sl s oD KIS (o Wi gad o
b msk = oSS ) g8 E K A
A5 mOl s SES G g5 2 0 s (Al
Lo e 5 Lad s lows S s S g ogline
A ol = (Merck, Germany) &S 5 51 sl
(Pour Plate <ol 51 o)) por o <S5 ) —

s 4y Jse 3laids (S Glad s 5l
el Cnd skl Janll) s2es Gk 2 s
ool bl ST CiS Jass 53 oy oS
s Yo les 53 NS S £ 5 el 5s s S
ISIRI, ) s 3 plalh sl A Sdsiy o sonds

.(5272/2008

«(Fazlara, 2004) o5, sisly 5 e et o5 S b s
a5 Lol plowil Dl 25155 (ol i el
S5 il 5 (o 5 53 VL BLki Ol e
p st LB Sl sl lssan il
RGN PR Vo JY
Sl ol S 5l el il Slalllae 51 5
Solwdds .l sl eslin ) Siy sladie &)
add 53 ibsl gy il s S oS15 L
Pl L3 sl ke L OF s oy 2 5 OWSLe cs S
(Fazlaraetal., 20138) ol a3 S )| 3 ooy 55,450
Sl il gy Slalllas (5 53 e
o i) bl S 5l ol i lulis
S Ssll 5 S L Gl
Khataminia ) o 5 sewl o, S slaas sl 55 sl s/
bl o esand  Fazlara, 2008
Err sk o3 Gt s sl e sSS b

)‘ Y8 WY &)jiﬂwéquJ}T}ﬁijoM%

2 s 2 5m eildial sy alensas B e S
Sl el ) Olgea s opl 5 ol a8
2> sl eSSkl gLl 5 i
Glassmoyer and ) ol ed s i)l S Sldéslse
.(Russell, 2001

S sl ele G ol Sl A3 gladlae s
Sl o oslial Laol sl [l 5 Lacs,sy o
S m odd plasil s o o .(Spiller et al., 2006)
e R B N N
alad laeilS ol Koo s sl B oI
Coppola and Firstenberg-Eden, ) ¢l ol 3 s
.(2006



USRS

Sl s ) Guiligel 4l 5 (02950 b 5Ky JAo

Dl 4 pews S ns EXcel Sl5le 5l el
SN L Jsa b psds 5 b a4 Cond fol
oslazal S48 w‘..«\;:&‘ u’ij) )\ L}«pL?— @Lb uﬁdr:ﬂf
S ol s (Baggreman, 2014) =5 5 1,5
S ETm O 03 0033 JS 5 s S IS ke
.la_mr): &:,.GL«: —— OJ_AT &;_M:J4_.! L;LQQLA) Jﬁ"
oKI_wJ ojﬁ_g Lg)‘JJ‘(’ﬂ r.:_w.«.»a’ BE LI”’"“’\':“ aK};.ub
b Excel bl &8 S15 SL o Sos 5T
L s 90 BLSS e 5 s 8 Cd o ol
el 2l s el sy RE) s o 0 5L
sl s Sem (SISl e 5 0 S
ol b Jol Al e il 0ley j2als
SPSS )‘J_é‘(‘)_, )‘ oslaul Lv 4:.“.2.& J)j,d 6{.&)}5@ )‘
5 ol o 5 w3 5 s 3550 Vo i

RO

Laasly
0 dd S G sl SL M Aol -
G 3 A el SiSF Gl 25,50 L
Sy g SiS Gy Sl eslil b s 5
ol s s IS sy by o3 S 5 e
S 5SS mee S Gl 2,50 LL 0SSl
Ad yaseie bl pl s e S slag e
Do el St Sl e 53 S50 Jilus oS
Ncfulg of sSlas 5 §/Ax) sscfulg ol s o
el o335 0/84 Log cfulg .Sl L V/Eex)e

St Sl s 5500 5L Oge3] bt o ea

rilhel B54 (29 5w (IS O (xS e3ll -

laady (oS Lol 5l Jod aids Vo s
O Joy 5l e L (oles o8 g (il
S 3 a3l 2l s Ko Vet b e S 0351
ol o3ls plomil 500 ol ks 55 s Oljen ) sba
2350 5 VLT ol8ais 5 5L5S3 055 5 el 25
9 d—desls 5l 3 (i 1 Sy-lab) Bactrac 4300
S38le 5 3505 & sad osled 5 s Jals ) lasiia
S olemd oLl an by has 5 s oS
Sl Sl esli el b gk am i Yo s o S
Media ) ciS Lo 53 S sO Coglin L uilial
S sl ods pf Oy e L (M-Value L Value
(Threshold) <t.i 4> 5 (Warm Up Time) sl
oldel (5, Seslasl Sl Leolsd 5 do s 0 Uslae
Celw YE Ol Cue Job (gl aids Ve Jolas
uurzj\ﬁ,,\a_;;vﬁ_matf;_@ >SS
oKs i3l 5 53 Lao 2l 5 ol 2l Law sl
.(Coppola and Firstenberg-Eden, 2006) & .3
el pleld 0Ly 5 wlkel @l 5 oLl -
(Impedance Detection Time)

IS S b s Sl S ol sl
ot 3 U3 AL bl sde 558 e (5 Sesll
O oS ade e oladl 51 LS Bl b s Sl
M o s ¥=0 o wliad Slade 308 Ol olKius
o) B a0V 5 (CiS b uslial)
(Leeetal, 2009) 1 a5 S L 55 (53,5,
Sl Jehow 5 4 500 -

ols illas SuSS L ) 0 5l ol e
L Lol (Correlation)  Seces Ol5s 0 2 oM i



hie dlge cusluge

033 o1 (G 40 ya 4 bg e g sl Yo/VE O]
S Solemd s Koo Oa31 il s el
sl S Dl s slads sod |5 s lagg SL
Jldom oS 5 5 jasila el gy b e R
VY0 Ol o s SList Sl e 53 sl Ol
O Sl 5 sk S im0 bgi o 5 sl
0355 Aoy g8 (S 40 gl 4 by 5 el YYY/Y

o]

A als OLES o o CES 3 o g ek
cfulg gxewo o5y 53 Lakises Sl Jluis Slas
ol L Vreex) oY cfulg of J3la> 5 V/eex)eo
() Jsd>) Cl o3 £/8Y Log cfulg
B 53 s SU IS oled s Sn 05051 S
L o Jhdn edd S Ol s (gladd gas
s Ola) Pl 82 5 jasie uildal 235
Ol a0 s Ui Sl 5w > (Detection Time)

Olpl ke 351kl e do L Ladisad IS 5w « i gt ol (St (SLaS o o3 St Ll S0ks lio —(1) sk

Sig df t S Gl B Sl e Sl s S A
Log (cfu/g) Log (cfulg) o ses 88
Ve Y4 A v/EE 0 0/¢4 Y s
v/ Y4 =Y/VY v /AY 0 L/LY \ it
oA 04 oy VA 0 £/41 ay s pei IS

oKs Sl sdsl Cwnan glaley Loyl o
et SIS S S Ol p3le b il
R? Ol s sl 0l 03l OLES (V) J.i,,u 33 J.,al:—
el Jgo 5 VL Glail sdias Ol a5 ol /404
AUl Ol e aias 0L W IS8 5 R2 L s o,
Slie STl o Jse b LIS Olsae 5 S5 30
Sldail sdias QLIS A3l VO 31 i s o
Sh el YU o Sty pa 3 L Jsa b VL
S Se e L odod Sl Dl 3 25 S0
Fazlara ) cul s S5 SV¥slee 5 uidldel ST
(etal., 2013b

xlee One Sample T Test & a1 5l oslizal L
(e 5 ) S Gl 5 0l
5w b Slme = L (P70 0) (guls pre V]
Sheds @dlelo Log cfu/g Jsles it o s
e () Jsai) sls 0L Oyl e 35kl (6 5
saba e SUS G 53 25 S 0L S
5 (EEVVA) Ikl 3hme 3l iy (65 pons
Sl gme psba gmo GG 25 S JL WS
g (1=-F/VY) sl s a5l S
sLdised 5 Sk Soled 5 Jeols mls aslis -
3 ETP S 93 0P e Pask edd SIS (5

u*-"*‘;-“



OhKen g o)l

Sl s ) Guiligel 4l 5 (02950 b 5Ky JAo

o is Oley X g (5 ,Se 5Ly ey nl s
A2l o sl ) Lok poas
Ol (V) o gl 53 G 55 adaly x5 L
= = /A0V0  Stead oo 5 SYX=1 VYA axtls
Ly sl Ghgs 5l eslanul L Ol o 4zt 55 35
dsles 5 ulosl sy 51 edel s Olag Osls )l 3

Lsu‘(_.’)».;)b b g;’jjg"a)b COV\AT &:,.MJL.! JJMJ§)

053 ade) (Stan oo LM Ol (s

et 37V A ey Sl sen s e a b
S5 das e 0Ll 1y Laesls ST, a8 SYX el
A 4 besls (S5 edins OLES il +/0 5l xS
ooy sl asles ((Yang et al,, 2004) -
s iS5 ol e e S DL Saoled
ol gt Few ot edd S Sl e o

Sl Cdds S (S o sl e (V)
y=-0.1239x+7.2464 (V) adal,
b O £
7
6 vy =-0.1239x + 7.2464
Rz =0.9169
= 5
o 4
o
_8’ 3
2
1
O T T T T
0 5 10 15 20 25

(Celh) SI3SL oy Laseis 0b) Cde

ol 5 e SR 5s 4 e SRk oS S S sadisad 53 5L aoled 5l ol ol dwslie —(V) s 500

)Jéﬁb&)@)‘dﬁb@b(\))‘)j&q)b
95 53 Smes Hgyha ot i (G S 50l

ol o o3ls OLES sl 5w e B

6““‘;}"’3 BY 5,:5!.; di‘uw 3l J.ob @LZ: 4w ie —
s J‘b;) 93 )3 Fxwe gﬁ_})d.g o K S o

wsL.x;.at



hie dlge cusluge

D S5
7
2 5 = * -
y =-0.2275x + 8.6558 .
o
5 4 R?=0.9133 \‘
8o *.:\
=) 3 .
Ve
2
1
0 T T T T
0 5 10 15 20 25

(celn) S1SL by jadeis Sl Cde

&\Jflj@-ffjjjggwui;)@aﬁ&iééﬁ lad sl 3 oS bkl 5l ol @L:..' aslin =(Y) Hls sl

SNad o b 5 SYXT /YA a2 ls Ol 4 55
RS 4 baesls Ssp 5l Sl oS 55 1= —0/800Y
Ly oilsl s 5l eslanal L 018 oo amms 53 55
dsles 53 asliel J3ss 5l edel st Oloy O3l ) 3
Slaassed 53 1y s Son b oal sy g 5
) sty KES (S
J=5 00 b SL IS Sled 5l Jeol gl aeylie -
s S (5 e A4 g0d
S bl Sl Jel mls () lsse s
5 s Ml e ey s a e st
Sl ol enls QLIS sdd K (G o ses

Do S o Goled gy sl dslee
ouwb@ﬂ).} ﬁ-fija\.k_g\

AL e (V) dasly &y o e g

y = —0.2275x + 8.6558 (Y) adal
prid Oley Xy s See sL Y adaly ol s
J...ZL'@ w‘,\cﬁ\ U':’)J L; oL u,:.:::
OLES AT laie L (Y) 15 sas s R VL Olpee
) s S Soled s 53 SLkL Olpe e

Ll oo Jge 2 oS Ol cpor e 5 (Guildal



USRS Sl s ) Guiligel 4l 5 (02950 b 5Ky JAo
b O S
7
6 * o
5 = -0.1957x + 8.1616
- R = 0.8861 .
o 4
o -
g3 S
2
1
0 T T T T
0 5 10 15 20 25

(Cele) SISk b g Hadeds Sb) G

b@\%\}@f&j}jbqaﬁ Sis S LSLQM}MJS)QLAQSJ:SLJSU':’)L“‘“)‘JJB C’LZ: WL&A—(Y“))b)N

slacdls (Ll Gk Sl oy Koo bl
U_QJI_Q\ Co slie 03 penS sl | s g0 AS&:IJ._,L:A
5 s 3 .(Ruan et al., 2002) 555 o 0ol
Al e 25 IS bt bl w e R
Q)Hs\_' b AJ\_")' 6l_ﬁv_~...3.’l§)‘ Sloss t;‘j BE LY
)mh;,_‘:shﬂwcu_wﬁ Csy B gla ks
S sy 93 Ol 8 Gs pve 1 b Ll s
o.)l_»j_ﬁ LS‘J") Mb‘ja Jﬂﬁ‘) Qy.}bu) wLw‘f
O (S Ol 00 S o (b I L sbe ol
«.J;Lujw\,\.?a\ U‘Zﬁ)j‘ obLil.,«u‘L..g \) u‘“fﬁ)’{?"
S50 2 Sy Sl b s G S5
.(Yang and Bashir, 2008)
e b palie o Sy Olse ol adllls s
L;;j‘:"“’;) QYJL&A J‘ oslazal LJ ol &L;— C'.J\?r.ijwo

sl (%) Sls s s S5 adslas R? Sl i

oo 95 YL pla Ol Sl a5 dib e /AT
o2l Olseas a5 LoDl Lol ol 03 0 )8
4S5 1= = /AN Saen oo 5 SYX=H/YEA
Soled 1 Jol laesls © g (Saan 5l S
Ol 535 prrm oo b el hon 20,5
L il G, Sl eslanal Ly ast s Ol
Isles s el s 5l edisl s Oley Osls
SLaassod 53 1y s Sen b edel Cowsay g S

..UJTC,MM{&i;'-Lg}.W

S S dom 9 Lou
OLSGl ay a5 Ly il g 5l (5 =S g
S o ol 4l a8 sl (S I 5
e st 45 o O plonil o ilal 25,

g;ﬂjuw Lgﬂfaj‘.)d\ sl &)J’iﬁ‘ & LSLAUZ)))"

A



hie dlge cusluge

G bl = S oS Al olede
L Ol Gilss s 5 OLSLe ot 8 akd 55 iltal
Olyae S A Hlebl 5 8 S el ol 10 ol i
gad 5o Soliysy pm e Ao b eildsl oy ol
oy MY e Laesls (LS 5 5 5, 5 0 8
sl Ol .ol 0350 Ao ;3 AVIY 5 s 5 AV/Y
93w J b 53 fl:)\jé Sl e b Gl B
Ao AV/E (o s AV/0 s e baesls IS 55 50 8
O slacde sl Ol et 9 A3 AY/0
Jalre i 5 Olaas ol )l 3 ol Jlze b oL S
5 S Jols Ao s AY/Y 5 Ao s AY/Y (s 3 AY/Y
.(Fazlara et al., 2013a)
el Ol e daxMe LB JalS @ a5 L
s il 55 55 bS5l Son sled
e e P
b by glalas 2alS daesls Kbl (g lokitns
YL Gl Ol Blada 5 Joled 5 oS ol
Sl ol andlas 3w e s s el s
el o) et 2o sn KA (S Sl sl
Dbl L5 5 e S5 S Ol oy 157
5 ol Lad 25 lp oo o sl

Ml—' e).?.'s‘ chm L) L5:";’"L€"

t’al;.o o2
dlsl gl milis (25l u,f@ Ol

RERE

33 Fame 5 (FHms (e Rt KL Dl e
Loy sst (VU o Koy 8 Sl oS 50 b
R Rt el S Sl e 53 anlllae ) 5
Sesleal Ly oL SL L 5 el SO L 2
Al ol S S5 OVsles

33 e S 5 il s 5l S glaslllas
0335y SlasS 1S5 il bl )y Bean ol
SRS 5 et el M e b elad 3 sk
G b s YL Gl 4 ar 5 LS es S
Ui Olseany oldial iy, (RE=4/AY) ulial
sl b Sl e G sl 5 el
Andeade et al., ) cul el 4o g LaS 4S5
S S Eldis ey 0 Ses idss > (1998
A s ke Slas SL etd (Gl et 8
eSSl ] SLsas S 4 S As S ek sy
IS s S S8 Gsis btnd ia s
bz s o (Ul it s sl
Migallow o S 5 Modsyobs polisas T cljsyis T
b 55 e (oS Calin D b
(Boltonetal., 1990) Lawa (ond LB uildal ile

L o gl 03 (S (S (ST 5 e
O RO P U REEN PP PP
5o has 3 o=l LB Ol 5 s 8 oL
dils Hlgbl bl s S 5,158 R? =+ /vWAag Jsles
(83 2L elae gy SG Olgea bl s &S
SIS sl i CiS oLl s 0l &
S 5 SO 581 s (2l sl e Dl
(Grossi etal., 2008) .l o3l |G



USRS Sl s ) Guiligel 4l 5 (02950 b 5Ky JAo

@t"'

« Andrade, N.J., Bridgeman, T.A. and Zottola, E.A. (1998). Bactericidal activity of sanitizers against
Enterococci attached to stainless steel as determined by plate count and impedance method.
Journal of Food Protection, 61(7): 833-838.

« Baggreman, W.I. (1994). Rapid estimation of the microbial Load of quick-frozen vegetable with
bactometer 32, Unilever Research Laboratories, Vlaardingen, the Netherlands. Antoni Van
Leeuwenhoek, 50: 207-214.

« Bahreini, M., Habibi Najafi, M.B., Bassami, M. R., Abbaszadegan, M., Bahrami, A.R., and Ejtehadi, H.
(2011). Microbial Load Evaluation of Fresh-Cut Vegetables During Processing Steps in A
Vegetable Processing Plant Using Minimally Processing Approach. Iranian Food Science and
Technology Research Journal, 7(3): 235-242.

« Bolton, F.J. (1998). An investigation of indirect conductimetry for detection of some food-borne
bacteria. Journal of Applied Bacteriology, 69: 655-661.

« Coppola, K. and Firstenberg-Eden, R. (2006). Impedance based method for detection of spoilage
organisms in UHT low-acid foods. Journal of Food Science, 53: 1521-1527.

« Fargji, S., Fazlara, A., Hashemi Ravan, M., Faraji, N. and Taheri, Sh. (2014). Comparison of
impedance splitting method to pour plating method for the estimation of bacterial count in
mayonnaise. International Food Research Journal, 21(6): 2493-2498.

o Fazlara, A. (2004). Evaluation of total microbial count in pasteurized milk using impedance and
comparison with results of conventional methods and standards pure plate. Seventh National
Congress of Microbiology Iran, Semnan University of Medical Sciences. pp.166.

. Fazlara, A., Rasekh, A. and Khataminia, A. (2007). Comparative Survey on Hygienic Quality
(Coliform, Escherichia Coli AND Staphylococcus Aureus) of Industrial Butter with Using
Standard Methods and Impedance-Splitting Method, 1% Iranian Congress of Clinical
Microbiology Shiraz-Iran; 42-46.

« Fazlara, A., Pourmahdi Brojeni, M., and Jaferi, F.A. (2013). Mathematical modeling of microbial load
in poultry meat fillets according to Impedance-Splitting method and evaluation it's correlation
with total volatile nitrogen (TVN). Journal of Food Science and Technology, 41: 35-46. [In
Persian]

« Fazlara, A., Zarei, M., Motaghian, N. b. (2013). Method of measuring the microbial load of raw and
pasteurized milk by measuring the electrical resistance (impedance) and its adaptation to the
milk's most suitable acidity. Iranian Journal of Veterinary Medicine, 9(2): 97-105. [In Persian]

o Glassmoyer, K.E., and Russell, S.M. (2001). Evaluation of a selective broth for detection of
Staphylococcus aureus using impedance microbiology. Journal of Food Protection, 64: 44-50.

« Grossi, M., Lanzoni, M., Pompei, A., Lazzarini, R., Matteuzzi, D. and Rice, B. (2008). Detection of
microbial concentration in ice-cream using the impedance technique. Biosensors and
Bioelectronics, 23: 1616-1623.

« Institute of Standards and Industrial Research of Iran. (2008). Microbiology of food and animal feeding
stuff - Horizontal method for the enumeration of microorganisms —Colony count technique at 30
c. 1st.Revision, ISIRI No. 5272. [In Persian]

« Jay, L.S., Davos, D., Dundas, M., Frankish, E. and Lightfoot, D. (2003). Salmonella. Ch 8 In: Hocking
AD (ed) Foodborne microorganisms of public health significance. 6th ed, Australian Institute of
Food Science and Technology (NSW Branch), Sydney, pp. 207-266.

« Khataminia, A., Fazlara, A. (2008). Comparative survey on hygienic quality (Coliforms, Escherichia

coli and Staphylococcus aureus) of industrial butter with using standard methods and impedance-
splitting method. Proceeding of Jubilee World Buiatrics Congress, Budapest. Hungary. pp: 272-

273.



WAV ol ) ol o oLt Aoy s e sl e Cutlag

« Lak, A. (2005). Evaluation of total microbial count in the traditional ice cream using the impedance
method. Sixth Congress of Iranian students, Ferdowsi University of Mashhad, pp. 269.

o Lee, I, Wu, Y., Hus, C.1., Liang, H.J., Yang, C.J. and Jang, H. D. (2009). A rapid and selective method
for monitoring the growth of coliforms in milk, using the combination of amperometric sensor
and reducing of methylene blue. Sensor and actuators B: Chemical Sciences, 141: 575-580.

« Luong, J.H.T., Habibi-Rezaei, M., Meghrous, J., Xiao, C., Male, K.B. and Kamen, A. (2001).
Monitoring motility, spreading, and mortality of adherent insect cells using an impedance sensor.
Analytical Chemistry, 73: 1844-8.

« Mortazavi, A., Kashani Nejad, M. and Ziaolhagh, H. (2002). Food Microbiology, (Translation).
Authors: Frazier, W.C. and Westhoff, D.C. 2" reprint, Ferdowsi University of Mashhad
Publication, pp. 24-26. [In Persian]

« Orsi, C., Torriant, S., Battistotti, B. and Vescovo, M. (1997). Impedance measurement to assess
microbial contamination of ready to-use-vegetable. Chemistry and Material Science, 205(3):
248-250.

« Rahimi Fard, N. (2007). Quick Guide for microbiological control of food, beverage, cosmetics, and
sanitary. Tehran, Teymorzadeh publications, pp. 76.

« Razavilar, V. (2002). Food pathogens in food microbiology and epidemiology. Second edition. Tehran,
Publishing Institute of Tehran University, pp. 311.

« Ruan, C,, Yang, L. and Li, Y. (2002). Immuno-biosensor chips doe detection of Escherichia coli
0157:H7 using electrochemical impedance spectroscopy. Analytical Chemistry, 74: (48) 14-20.

« Spiller, E., Scholl, A., Alexy, R., Kummerer, K. and Urban, G.A. (2006). A microsystem for growth
inhibition test of Enterococcus faecalis based on impedance measurement. Sensors and Actuators
B: Chemical. 118(1-2): 182-191.

« Stewart, G.N. (1899). The changes produced by the growth of bacteria in the molecular concentration
and electrical conductivity of the culture media. Journal of Experimental Medicine, 4: 235-43.

« Yang, L., Li, Y. and Erf, G.F. (2004). Interdigitated array microelectrode-based electrode chemical
impedance immune-sensor for detection of Escherichia coli O157: H7. Analytical Chemistry, 76:
1107-1113.

)


http://jem.rupress.org/

Journal of Food Hygiene, Vol. 8, No. 31, Autumn 2018

Predictive model design for microbial load based on impedance in
traditional and industrial dried vegetables

Najjarpoor, N.}, FazlAra, A.%, Tadayoni, M.®

1. M.Sc Graduate of Food Science and Technology, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
2. Professor, Department of Food Hygiene, Shahid Chamran University, Ahvaz, Iran
3. Assistant Professor, Department of Food Science and Technology, Ahvaz Branch, Islamic Azad University,
Ahvaz, Iran
"Corresponding Author: fazlara2000@yahoo.com
(Received: 2016/12/30 Accepted: 2017/6/15)

Abstract

This study was aimed to use of impedance technique and comparison of its results with reference method
in traditional and industrial dried vegetables. In this study, 30 samples of traditional dried vegetable and
30 samples of industrial dried vegetable were tested for microbial counts by reference method of culture
and Impedance device in accordance with the Instruction of Standards and Industrial Research Institute
of Iran. Using impedance method, minimum and maximum number of microorganisms in traditional
samples was estimated at 4.80 x 10* and 1.40 x 10° bacteria per gram, respectively. Meanwhile in
industrial samples the minimum and maximum bacterial load was 6.00 x 102 and 7.00 x 10° per gram,
respectively. The maximum detection time in the impedance method in industrial and traditional dried
vegetables was 20.24 and 23.68 hours, respectively and minimum detection time in industrial and
traditional samples was 11.35 and 8.25 hours. The results showed determination coefficients of bacterial
load in dried vegetable by regression equations were 0.9169, 0.9133 and 0.8861 in traditional, industrial
and total of two method dried vegetables respectively. It indicates that high correlation was between the
reference and impedance methods for traditional and industrial dried vegetables. Microbial load in
traditional and industrial dried vegetables was higher and lower than that of standard limit, respectively.
Therefore, the impedance technique could be used as an alternative method for control of bacterial load
in the dried vegetable.
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