VERY (s Y ess3 OFE ojled Ol ol mles s pske dna

X

ol 21 S8 @lio g pole alxo

www.fsct.modares.ac.ir o Colw

S b D050 53 (Cpaad f.Lo) SIR 5 lubul g pdddos jlas Ol il anglin 5 peses

YA JL VAT gl skl palal il o138 lse sl ol g9 S

ng&u ees ¢ -:Hd:bil& ..\.:a.w g\ 6,,&” oeo

Ol i e o3, o235 (S 5als 008505 0L T 5 oldE 5l g 65 S )
Olj;’\ Gv\-@-\j«“ 4J.€...:..A L;\'":'J'i (:jl& a\.<,i_'.l: ‘u‘i“:“f—’ am\é gAin.? a}ﬁ -Y

oS>

dle OleMb|

(SIR) a&asb3l 0955 s Ldow Hlme Bl ol chmglis 5 masts SBa b andllas ol
b o pbxl Giaai s o3 Sas et Ol MU) (5,5 o510 Conad s
A St gl Ose] 0kl Pl (e Slge lid S oS Oge3
0050 93 Olsm ECCaul 58U 5 51 3oled g ACC g0 (55192 (sl pmesilS 15 S

Sadhidos Sl Sl Sl DS (a1 Slge g K 255 55 e

Pl sla gyl

ERAWARVAL I

VENVAYAN G dy b

w038 & b S 1S lde gl r“j 53 (Cadas pas) AE LT 0p)s 5,10kl
230 cogmaal (Lol g 0 gl b sl gl B 055 g 53 S pea
Gl adlge plo s S bwl YA L V¥ — g5l 5kl lul g8l 5 S
phe dmlme LA 35155 5 dbwe 03285 (S (uis (eSu gl ankd pae
Bl b o5 s e Ol e eslp sl ) 53 ECC 05l (3 conlis
Shigella ) Gus i) hwg mhu 4w )3 2 guas ol sbwl b (o3, 5l
Bpo ACCos5l 53 wp rb ol lis b (21 plu 55 5 (felxseneri
05l (B kil pds i 38 I alis 3 S 5 ambes b (o

o0 10g10 cfu/g +/\v0 b o/¥ar 5 ACC a3l s 5050V U o gAY 51 ECC

1S Clls

($3 Shos 2zl

(s

sl S 20

Sy s Hlre Sl

(Silsr Jeisre gl mslEls S
Cpakad ple

Frea oSS 38 sl Gpe 50 Gl 5 Bl pde lhe it o
Bgei 53 polie pieS 5 (Wlr aed 5 delr) (Keal ol slgs 3 Gm b
Slp Pl Conlid pde wmd 53 5 sk b A elalis ((Ke) mb gl
Slr 5P S sl 53 edal Cuws 4 slgrsls b s e g8 Oy 038 35kl

238 ol Sge pae Jolo ki Olies 5 o 038 der

10.22034/FSCT.20.134.201
DOR: 20.1001.1.20088787.1402.20.134.15.9

khanzadi@um.ac.ir

A



Lallial g pdiddes Jlae Ol sl anlis 5 e

oL G > dases

53 o 4 [0] EN ISO/IEC 17025 Sl 5,k
03 el il o5 Ledigy omsliel 5 2 pdy 5550
oot eslinad gl clan ola ) 5 Ledyy b (o3l
le Al o b pbasl (e slelsle il an s
bl g LealliolosT &8 Sloj copl prosdle .S 3Ll o
Skl sledss Ldls ail ann g sleds) 5l 8 S
osliial 5t o3 gdoms Sl bt Ly lael sla esls O
sl skl g SblPlalel 5 ) T aen b s
Lo Sl Gl pesd 50 SLool ] V4
sl e b SIR) oelesl 0555 shaill
sl s @b el e gl @S ol MU
Gl oy 3l eslial das el [ (oS s Koo D0l
Gl ol i (0l o lael) e o e
25 Sl ples bag 5 Wil aRELST LS e
G 5 i el ol esDe el oA a5y Lay,
&bl [0] ISO/IEC 17025 Law s 5031 sla s,
Speiea Lgy S bl b Kbl (ulg s ol
oy Syl Jolb Olabl (o gls esls ks
s sl b 3 e Sl Gl 035505 Sl p ke
S 0l 5 iy s Shee 5 o)ls Hake 4 o)l
N ,LNLL;AL@_»TQ,.;: Syl
GRS 5 6l S5 sleness [V] OLSes 5 Jarvis
2 S an b g ARG ey plDS Sl
Ikl Olojle S Soled s, aw 3l oKabsl 14
CACC) sslsn Slogrge sl ASO) I
5 o b, BCCC) Js Ly il 5 (BCC) anl ssUs 0
A oslinel (6Kl Canlsd pts (sla el aplous (51,
Sl GRS 5 G RIS Skl pds e 0l
S e, FA LY 5 ds)s )Y, BAY 5l 5 o ACC
S ool SIS e 4 an 10g10 S sl (Sl
Snbal oo 3505 e Ll 5l S Sibe ] S
G 5l ewy « BCC Gl a5 5 6l S5
Dy e Lo 3 VWV B E) 5 Lp 5 WVoE

watS J S sleds, [A] oLKea sRezi¢ Dereani
Gl b pde o s bl Gled,
2 S e 3 e paie S Olge 4 MU
S 5 AS g5 Sl S sl 5 s S o KE L]

Yoy

4ade —\

Sop ol Sk s ol sl old 5 (ST o5
e G el 45 G Lo Ol ) i 1ol Sler
Sla s S gl s sl sl coenl 1 ol o3Il w
R R R T e R
5o sl (Sdems S S s apidnes
e A5 5 bayssb o e 51 S e Y pame
SN gamme 53 15 Golew Sl 15 Sl 5 el Il
DV 615 0Ll candl s SU s 31 sl

2 A sl s IS sas o5 See oS lesasl 5o
Cos ezl ABly Slade & Od, oA sl Cedl
S O3a51 5550 S (a5 Sen gla Oge3] 53 Al
s (S5 s 5 51 S ol i3m0 S (i n
il Slepse s Le S i bl L ol S
St ax S (83505 GleEeS Fp imen ol
Condy Lk ) 58 s Olge e Jy o
clos b)) (93505 SleteS 3l (ol Sl S ((S5 ) 5 50
NI G S PR C RGPS et s (ol ol
[Ylews o 5

phe O3ls Ol ¢l MU) oSl e pe
5 mli LS splios 038 4 (L5 5 Covs) 2
Canlad oo (oS (S35 ams S aun) 53 Sl Lo e oS
3 Olge S el bkl ey Sl 6,8 el
5 3 sn SleantlEols S slas alone (51 ol K2Le5T
el 3 IVl S5 eolinl sppe ool plo b/ Lie
s Jo 5 ol Olsie ol 5 Son 2L
sl sy W) S Ul 0l Ol S plalis |
5 Sl (el laewe Soss » Jsene eSS
dlanle s ol G mi s (s 0 Sl slales
35005 L] b eSS o slen oo 5 AKLST
Jle Sxlb ¢ o5 ol Combad pde s Akl
SleieS dan oS 5b w Llge oSl 5L ¢ Sa sl
ls (Ko Ol 0sn5] S CoaS S 15 035 2005
SOl 1) 6,8 3lil Conlsd pie &S g5k 4 XS i
L0055 aloms (525,55 lgnnS lgmndad oo plad (55,
slge S3Pdms S 53 & lealBilsl ol gl s
Sl 035 03550 3dos Sl 4 AiSr cld lie



VoY L’J’i;)}fé AR 092 AYE a)l.a..ja

Jpol ool 50807 5l Ll 5 llals o)
Gd sl o DAY Ve skl Sl
e kil Gl s S sl sl s ol el
Opesl gl iy 53 (Opesl S CdS o)
2oese ollulsl ke gl sl (65 S
o35 AR Al (o gla esls s S S
Conlad e | SIR avule Jol e sk ool gl .ol
G ol s oSk ls s luleedll s ald
Opesl s 31 S Gl les ISgsn 5 208
aly S 5T sl (5L GlealS sl als g5 s oS
sl o2l 3 (ACO) il s IS slas 5 (ECO)
gl ol el b el SR
Lpo03 ) Sres 5 oS fa b S sl WSS o
Conlad ol olle Solg 5 5 amle 5 s il
g5 bl alie sl ml plal s eld el
g5 5 ((Seal) bl 5 mleaed o (Se0) mbo e

el 48 S 13 alie 35 gee pone b b (Sa

b S, ol s Y

Ol S e o855 5l s Gme 5 S Gla Lo oles
A S o el 515 Sen g i (1 5
Ost b s 56 S 51 Sl S &) e (ATCC)
22 S ayse Sl e pled A3 S 4 (Ol sl szl
Ol pl cdgte FDCL (6530 505 S0 o83l 5 i 0l
sl

SA Gl ey bl ke gle ol sl Sl
ARARR kel (g e 2B
Pl Sis b e 5.8 L s L DNE
il gla Sns s (e b WD gl S5l
PH O (6505 S oJle Ol @) 58005 Al il
Lo LSS s oSS ok sl bl S
S Sahe @ gl sl gl o Sl S5 S
3 g saly s S e o35 22 8) o3B3 S £
Bl opl s ad sl () wsal 5 Lsm sog e

SUs Sen Js ) a5 Sodl b sk ol

sl slagyl

phe ambme Gl Sl el el S

Slenlsl ~b w slesls dsS o | U
sl S5 ams oo b 5w sl ol
Oly 5 a8 13 G 350 Geid (pl 53 AS 5 S
Soler s sl osls bl MU Slls &5 W5 S
Ll s Lol sla el 5 oyl

3 el Uy a b anl Sty sl el sl gla (o 8L
ol s s e eslinl A5 ladul 3 2alig Lol 15
S s Lsd o b b oS G pieds belse o o
el osb 4 Ll 5 038 el Lila el s
Sl e I Jpame 53 O Ol 353 ol
Gl w5 s Bare min boanl SLy sl
o 2 S Sl e i ol O 55 Sl
S sl Srs [Aladle Wl 5 Wle Olels
5 Jare ol sl csSe S S0kl s S
S oA Olsn anl Sy a1 sla 68 Jholed
el 3 glE slse il pll 6l s S gl
&l adlze (ICMSF) [V+] Ul s s Sor sls S5
Sxs Wl e e s [EUMTL Lyl el
0558 s Sen sl S DY] 4S5 508 s s S
dals st 5 DY GFSA b mls w2l gla
Gals 5 14 IS mr e ol s S sla S
sl syl 5s o5 [Ve] MS 1400, cilag ol
Gl Sy sbas,lulad ste UISIRI of 4 e 0lesla
Gl Sns dex 5l ol Gla el b gl s S
5t sl el YN o s eyl p s S
AT el s gl easlp gle ShaTae (ald
WYY 2508 gla os,s0 5 pll sla (S5 )V 1Y
o350 % ¢l la Sy VTV 4l plgl gla S5y
LI DOIYTY SIS (sla 03,515 lil 1004V o565 gla
e o) e b pale gl b spd e sl sl
055l @ CFU/glmDee 6 Vv osgdoes 53 e
mhs V6 e SECC el st shls 681 il
Gl sl S IS tiled 03T 1 CFU/gL
Sk glie slge cilime gl 5 ACC Lbs5e 5l
GIUOH R WV

Gy Lo sl Gl (6,8 o3l Wlie ol s
Pl (s pte) ARLT 0555 skl



Lallial g pdiddes Jlae Ol sl anlis 5 e

oL G > dases

)‘lw‘gg_i:b}w&j)M\Jaﬁg[ﬁd}\:ﬂy.w\lv\.\;
Cisles ole slpe wlid oy Soe ol Kiulasl (6 8 wisls
bl adlae b (gl Osls S |y dgde sl 5 1A

A

o Bl b s g sl sla (ol a5 (O
gl e M ey o R | ST
L;IJJQ{“AJGL‘\:M“AL‘LW aﬁgi)lﬁ}l,@)

ESH PR ;;}T sbul b Cundas ple S el

Table 1 The selection chart of food items classification and suggested target combinations for

verification studies

Food item

Food type

Food category

Minced meat
Frozen burger patties (hamburgers)

Ultra-high temperature (UHT) milks

Pasteurized milks
Soft cheeses
ice creams

Spice(Black Pepper)

Pasteurized whole liquid egg
Soybean powder
Cake

Pasteurizedapple juice

Fresh meats (unprocessed)
Ready-to-cook (processed)

Sterilized or Ultra-high temperature
dairy products

Pasteurized milk-based products
Pasteurized dairy products
Seasoning

Egg product (heat processed) without
Additives
Plant origin ingredients
Dry and sugared low moisture(aw <
0,85)
Heat-processed fruit/vegetables juices

Raw meat and ready-to-cook meat
products (except poultry)

Heat-processed milk and dairy products

Dried cereals, fruits, nuts, seeds, and
vegetables

Eggs and egg products (derivatives)

Pet food and animal feed
Chocolate, bakery products and
confectionary
Processed fruits andvegetables
Dried cereals, fruits, nuts, seeds and

Wheat Flours vegetables
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Fig 2 The matrix uncertainty of microbiological
test
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Fig 1 The technical uncertainty of microbiological
test
By creating artificial pollution at triple levels
in calculating the technical uncertainty of the
ECC
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Table 2 The Uncertinity copmonents of Enterobacteriaceae(ECC)counttest

Utech Umatrix Ucont Upoisson Uc(y) UExpanded
Parameter/Food (logl0 (logl0 (logl0 (logl0 (logl0 (logl0
cfu/g) cfu/g) cfu/g) cfu/g) cfu/g) cfu/g)
FRESH MINCED MEAT 0.628 0.524 0. 108 0.062 0.827 1.626
HAMBERGER 0.325 0.329 0.0686 0.120 0.477 0.954
FRESH CHEESE 0.297 0.336 0.052 0.082 0.468 0.937
CAKE 0.490 0.449 0.0526 0.064 0.676 1.353
FLOAR WHEAT 0.547 0.528 0.088 0.0.64 0.768 1.536
SOYA B MEAL 0.498 0.476 0.076 0.52 0.689 1.432
PAPER 0.610 0.1 0.0399 0.064 0.709 1.419
CREAM ICE 0.202 0.1 0.0642 0.194 0.343 0.686
Pasturised EGG 0.201 0.1 0.0453 0.099 0.307 0.614
Pasturised MILK 0.232 0.322 0.0584 0.386 0.406 0.813
UHT MILK 0.115 0.1 0.0526 0.058 0.245 0.490
Fruit .JUICE 0.147 0.1 0.0478 0.647 0.289 0.579
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Table 3 The Uncertinitycomponents of ACC test(for Y C = 3log, 30000 cfu counts)

Utech Umatrix Upoisson UCombined

Parameter/Food (log10 (logl0 (logl0 UExpanded

cfu/g) cfu/g) cfu/g) uc(y) (log10cfu/g)
F M Meat 0.286 0.233 0.079 0.377 0.755
Hambergur 0.490 0.449 0.079 1.341 0.670
FRESH CHESSE 0.354 0.541 0.079 1.302 0.651
CAKE 0.358 0.215 0.079 0.851 0.425
PEPER 0.264 0.1 0.079 0.586 0.293
SOYA B MEAL 0.276 0.1 0.079 0.608 0.304
WHEAT FLOAR 0.289 0.1 0.079 0.317 0.635
Pasturised Liqid EGG 0.286 0.233 0.079 0.755 0.377
ICE CREAM 0.247 0.1 0.079 0.238 0.476
Pasteurized MILK 0.268 0.1 0.079 0.317 0.634
UHT Milk 0.201 0.1 0.079 0.278 0.556
FRUIT JUICE 0.090 0.1 0.079 0.357 0.715
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The aim of study was estimated and compared intra-laboratory quantification
deviation (SIR) or measurement uncertainty (MU) as a performance
Charateristics in verification of the implementation step of quantitative test
methods in food microbiology laboratories.The aerobic mesophilic colony
counts of  microorganisms (ACC) and Enterobacteriaceae colony count
(ECC), as two important and common tests in the microbial evaluation of all
type of food was selected and interlaboratoary standard deviation estimation
of selected food items: minced meat, hamburger, soy powder, pasteurized
liquid eggs, pasteurized and UHT milk, ice cream, Fruit juice, flour, cake and
spice (PEPER) were calculated based on ISO-19036 standard method
(2019).In this comparison, technical, matrix, distribution, confirmation and
combined Uncertinity were calculated and reported.Calculation of the
technical uncertainty of the ECC test in (pasteurized and ultra-heated milk, ice
cream, fruit juice and pasteurized liquid eggs) by created the artificial
contamination on three levels with the target organism (Shigella felxseneri)
and in other food items it was natural contamination, in the ACC test was only
natural contamination was calculated. The technical uncertainty results of the
ECC test ranged from 0.487 to 0.07 and in the ACC test, from 0.390 to 0.105
logl0 cfu/g. The highest values of technical and matrix uncertainty were
observed in meat, cake, hamburger and cheese samples, which showed the
heterogeneous foods (solid and semi-solid) and the lowest values were
observed in liquid (homogeneous) samples. Evaluation of variability and
followed the uncertainty is proposed as a way to standardize the expression of
variability associated with data obtained in microbiological methods to
highlight the causes and extent of several influencing factors.
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