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1- International Organization for Standardization

2- International Electrotechnical Commission

3- International Organization for Legal Metrology (Organisation Internationale de Metrologie Legals)
4- Contact point

5- Codex Alimentarius Commission
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2- Commit tee on Conformit y Assessment

3- International Union of Pure and Applied Chemistry
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7- Validation

8- Robustness
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3

=3 (three units)
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z1j/] = (45 + 49)/2 = 94/2 = 47
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z3j/] = (40 +42)/2=82/2=41

2 2 2 2 2 2
45— 47 49— 47 33-37,5 42 -37,5 40-41 42-41
r 54 (9-an” jr ) (0-41)  (42-41)
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=0,085+0,085+0,54+054+0,024 +0,024
=1,298

&S Js oliTas o1 (3-1)=3x(2-1)=3 L1, ¢* e wb T

Yy



A4 1(Jsl ola) YoVAY 5 e ol oo 8 ylilios!

iz )3 5158 talejl 0 )90 AT, lipalol s 5 4yl 90 S j90 445 qu558 (nl VL g ol loesgase
JLio 1y laslxe cpl (VYAA) oo dwlore T1 lade il o A 5 VY oS5 4 g0l ax 0 Y L
¥zjj=45+49+33+42+40+42=251

Y.zl = 251/3 =837

_(94-83,7)* +{?5—33.?]2 i (82 -83,7)°

T,
- 83,7 83,7 83,7
=1,268+0504 +0,034
=2,206

Jlss 1) &t Elgrie sl ol bne cnlply g aib oo To/(1 =1) = 2,206/(3 — 1) = 1,103 Lxsy] 4o
S

ESad ColiS gl g0l Yoo

Feocfu b Yo cfu )l i) ewaslE )l 51 (s ian sl o] j0 45 098 o0 deogs 69,150 sl (yg031 0!
A5 0590 0,50es a5 Opt «daa o lasbin] Bl sl g abl sgzge Sialesl Slge il jo (Cudy yo 40
toie € Kad ColaS» g3l e (pl ol alils 8gmg 0iS oo iy |, PT 31 Bauses L

el dabolS s oad &l [VE] o Lo

2 oad ol @ b 6)1,5 Sygo 4y oad Llog g 4355 eejl Slse Gl 5l Glassaze 4 azgi
2395 50 @ls 98 450 (yg03 015 (el |y - Jge,8 «SPeam izl oy il g ST 40O slaaslg

(b-<)

. 2
2 ; 2
Sam =F1 (0,3 Opt ] + Fos3n

o) oA

aalol 43) 3,18 03] 50 00l oy sl Slows & Kww F2 g F1 polie g ol oo (Ldos uils)lg Fen
aS 35 g05] 890 oole S 0, e Sialesl cpl ;o T T2 o)l Jlas! jeS (98 ansl o cdlas

S5 50 b ol oo Fen U5 05l 4 Lol ((0iS oo (59, Or3mln assd 5l sl b)) o Ken SLelS
el b aS) ;Ko g oo 438 53y Slge |y 09 ool opt o o laibiwl Glsul b &l (ypm)] Sl

YA



AR (gl olz) VoA 85lois o o & ylonilies!

d‘).’zu‘ Osam QT )-b 65 w‘ .))QTﬁ LS.! Gsam> 03 Gpt s_BJ.Q )Lu.c 6‘).’ wl.u QQ—‘*’ o-)‘.) ul.u.d (‘m/) ‘SOYL’

ol g0 Sl Jds aS alil ally az g8 (0sS dwlbe |, (V Jgo) o 3l dcgozme o (g Ll M)li]

ol 22 a5 05L o 32 il g oy

Item Count 1 Count 2 LogCount1 | LogCount2 | Difference | Sum= Z | Difference
(g (Test (Test (LogCl- | (LogCl+ | Squared
samples) | portion 1) | portion Z) Log C2 Log C2) [2w#l]
1 35 51 1,544 1 L7076 -0,1635 3,2516 0,026 733
2 52 46 1,716 0 1,662 8 0,053 2 3,3788 0,002 835
3 35 33 1,544 1 1,5185 0,025 6 3,062 6 0,000 653
4 53 38 1,724 3 1,5798 0,144 5 3,304 1 0,020 878
5 30 40 14771 1,602 1 -0,1249 3,079 2 0,015 610
6 33 30 1,5185 1,477 1 0,041 4 29956 0,001 713
7 41 60 1,6128 1,778 2 -0,165 4 3,3909 0,027 346
8 35 55 1,544 1 1,740 4 -0,196 3 3,284 4 0,038 532
9 68 67 1,8325 1,8261 0,006 4 3,6586 0,000 041
10 52 60 1,716 0 1,778 2 -0,0621 34942 0,003 862
Y 32,900 0,138 203
Mean 3,2900 0,013 820
Variance 0,042 24

sl digas 3w 5] 40 G 45 0uiS Al |, SEnF =D WEN207 (5 oy il s

San?=0,138 2/20 = 0,006 91.

VAT

S,90 ol yo

S les s ‘) (Z1) ooiis o> LSLQQ‘L)LML ‘_r*sli)‘j

Var(Z)=

(g-1

t=1

a —
X(Z:-Z)

o))

S aS

el diged glp oo Egono Zt

(ol X IS oSloe ol 90 45) wil oo BZi1Y) uSleo e Z

Aol oo aiges olasi g

Y4



A4 1(Jsl ola) YoTAY 5 e ol pl o 8 ylailins!

AL Var(£) = 0,042 24,50 5,2 = 0,042 24/2 = 0,021 12. ol
Sl 0 Sy9e Rl y°

bl g Sam® = (S8 = San)/2 diged i il 5 20l g0 Sen® (Aiged (39,9) (el uilyls ol ol

st =(0,02112-0,00691)/2=0,007104 ; sZ =0,00691 ;

Bl oo S50 el o

o Vo Gl o)l S Gilesl g0 ead wyp lp! olaw 4 F2 o9 F1opolie
abolis o oas a1 [V0] ol aie 18 conl (Ko ] S5 slaslaws palis) Fa=1,2\ gF1=)AA
(395 salie 1S0O 13528: 2015 s luibinl V- Joux 5

Soasly b opt 50 cnl 40 e 055 13 soliiul 390 O les (g0l s e Bus 8 lasbiul il S
“)‘“’LLSA ).:‘)4 ~,Y& |Oglo

4 vl . 9
Fi (0,3 0y | +Fys2, =1,88x(0,3%0,25)" +1,01x0,006 91=0,017 55

a4 5905] 3590 0ole 5 395 0 )51 (O-) Jseyd gy ol (e oY Vo F) cal 1555 8%am 5 Jlaie ()l
Al e Fen SIS o3l



A4 1(Jsl ola) YoTAY 5 e ol pl o 8 ylailins!

(oasns 2BT)
ios] SLeSb! 5 51 (glaigod

Slozuil b ouds Sl — 138 3190 PT (5651 sdvdigos gl (Fuos| OledMlbl oS

Jllolel 39, 2! 2,16

JWlolal 59, 26,555k &b

zob 5o OB S CS 8 den gl ouls yolo

Olosb 902,97 5 (o Luwliss

IS S5 gm,5e Dlialojl (6l o (silusnds N3E (sladiges zos gl 8

S ossmsyloslw sl wles Sledbl § JolS™ w0l 2yl

ouidd Sl Slgo 8yg0 yo JSleMbl b oS )

Aan ¥ og S () (ol gl (slags S 51 (o5 5 sl (golezmil o Sis slge (glatds sla by
Sl 5 ¥ 9,5 s (ot el ol o e el 5 slaians Lo 586 o o5
anal> )0 a5 Sl dum Lol il ails jlas olfiole;] LSS (ol ol Ko g 09 Ll (6 low el
RCLI VPRI oW

A 2lebl

3l 05 s pbend (b sl

Dg ol L_gcvol.i;‘,.ll.o)'T e Oldes a5 S50 ;0 (Zigae 4 Ml Hhas fBlas icedl Hlas

S0 )5 anee Cunj Slas

adgl s Sos wloludl

23S solatwl oo 40 adgl slacSeS Slaladl 5l aub olKiule;l (LS, was & oole b Solas wles )5
ol (55 s ighise Jlosl Jolas (6 iges Sy Brre 52 (85 J1E ) o Yoo oS
oyl plil )T (2 50 65 )18

Sl T lolasl

ol 0 18

A



A4 1(Jsl ola) YoTAY 5 e ol pl o 8 ylailins!

obar Ll wboludl

A8 Wb ddlate cpl ausle jeabee Canlin 00iiS Sgacds dlge b g ailiisn O3l olge L | adhaie
bl Ol 5laileas 3L oo,9508 Caws 4z o Ve Sae 4 O3l olge adlsl L olid aldds>
..b).u °J'9r.’ wL.o u..a.‘?v.u

bl g pleals

llas a5 Wgh (5,90 ,8 PRislejl lae 10 Wb ladiges way,ls a5 (U 0 661 sles jo 1) ladiges
dlga b as SLS I il calio (658009, Sldas (gl onls aseine Lo slo Josdlygiws b &l a0
Olod &y Sl g aiil 00y (B0l (she (Sailam Olge b (ils J5 g pes el 50 sl o LS g s
e 30 g oo Amogl 09l L3 Olge b g co plail Jolae Slié sladiges 4 a5 slacldl e 5l osladl
gl Cole) PT sladiged 1o il 55 055, laaiged b (il

698 cdidlro g (6 51,8 (2 y20 50 o] S

Dedige ol 2Rkl g Ladloe 5 (mSwd gy, DS soliiwl aRisle;l wss Slles
09 plol gl ClS So 50 el S (53wl 9 (st Sl ol GRS

b 9 (23 (Pl9>

.&_iua?’ ‘P u.).f‘) Ou)l.o

SRSl g 6slwl
A galS L olisl ) oles b ules ) ol Cogae Ml Hlas el o Ll
‘s.wl.«uw (o= <ledb|

3,las 8 )8

don b plas 5 Jeae oS )l o sl Sl sleos gl 8 anles Wb Gras 5l w dlge aed

J.o.agJ.o." SleMb|

Y



A4 1(Jsl ola) YoTAY 5 e ol pl o 8 ylailins!

Olyy80 4 (UN3373 ¢ B aws « S5e09m 00lo) ¥ o0g )5 gun ) Groul haws jo a6 581 &5 5 Jo sl
AS dax| o Glldletg!aﬁa.;o (s

Slaob s T e

Y skt 098 ) ool s EC (So5sls 00le

02l g cllage o9l @lhe I8 Jome lihs Sl 80 sl ab)l bl (el Gledbl Sy ol - blas
iy oo

OleMb! plw

ol PT oSl yoee L dladiged 10 35290 Slge (520 50 (LS (38,5 )18 5l (3l disl> 590 & j90 0

DS adllas |y ladiges

Y



A4 1(Jsl ola) YoTAY 5 e ol pl o 8 ylailins!

(oxs BT)
ool LPT s gSdl jo (Basoses )Lin Gaw ool o Sloe Jb )5l gl 0 Tos 09y SO

g

oled sl g

Jodxi' g 4 30 (gl 0 oslo 48,5 oolol V= &
09 oo o3liiul (5ileds s ko 5 5o (sl 00508 amiao Sl g oz

sl oads 5,155 (NR-COUNE) 005 eS Lie Jawgs a5 assl b gillae o)l @

355 0 oolaiwl (Ns-COUNE) 230 o5 (sl b /g b pl S ot g v jlogai gl a5 ooleds (D

«(Na-count) Ldow 5 4500 (gl oals oolaiul % L (C

OBF S S i gl 050 40 a5 45T 2 b (5l (Ne-coUNt) (e Ceowd) Ol ylas g (d

Jle slp) sode sae SGL (VY e ei e 6lp) (g00e Cand S Ojg0as Sl g 319"’"“’ NR o, leds
o) SO 5l Sygoipl 10 el (5155 ead jguile Hlade SO laieds S asslis 09l o)lg (VVE3

Jle gl 0gd oo 3yl dae galm 0 €l S b Gl S Cadle S g 0gud oo oolaiw] | e
(o€ 9>V Ve <)o

a2 Dogoinl 5o (050 3)ly NE & 50 ay il (s15) 9903 Jedog 5 aujos (let 1) MR ()leds azsls

Cle dalett 09z g (6,500 0 0 plaisl g Jdxi g i

o jgilio jlake S lgie a4y dei i Jle (6150) 0505 (5 5lel Sl g a5 Gl 1) MR U5yl azsiliz

Qe Hlake S Dygoin] 40 (S5 puw i dod b g g oold plaiSl o e all 1,8 Lol il o0g

Sgd o0 00l plaizing ileds

(e 04 S g Sl 0dll 00ld  plaiS| s Ojgo A 0 ped A 09 o0 Sl Lol lada sl o

uaLa...‘> L Kodis LaiS» O ygo o L)")‘Jf C.»Lu Q u‘).o.s Cand ,S.o.o JL.@ Lg‘).t ol 00U p.u.u).:

-9 S0 4 Sl (e NS 5 ,Lleds ol ae logad 1o gl ool ailud cunl (Sow Lol gy oolo

Wil JBubina les g 05 8l

1- Not examined
2- Not detected
3- Not assessable

A



A4 1(Jsl ola) YoTAY 5 e ol pl o 8 ylailins!

Sygo oxtl o 1958 o 0l (g kel Slsls 45 (gloyei WS Iy _plaisl onds (5155 amei Ky S

25l s NA-Count = ns-count
00l yguwilw grodlo L oy95 w Y-

1gd o0 Jolod g 43S n) laghs, 5l (o b pS ead jpmile gl den

Ngas g0 0kilnS o g arjon )0 Lol ol oo 0ol plaiz! ¥ jlade Ns-COUNt bl den 4 (@
Ly b5 b oS oad juils 18, slo 5155 a5 050 so 7 ikae Coxy (pl (Sl (Na-COUNt = 0)
B igas 1o B0 035 b sl | rlans 15 03l Kol (sllas JIs & gy & Consti atSH
el 0595 YU

ools olaxs! YoV 5ins hileds Coots adSH b yho bl g oS odd jgmile polis aes a4 (b
OSae 5 093 Gy Lo 308 03,5 b (ounslS )] grlanw 15 350 0 onilonsS Julos 5 325 50 5 99bon
13,10 3529 m2 Sbliwl .(Ns-count = na-count = 0,2) ol cowl sez g Bl job a4 mls o1 el
i 1) s 5] omsbiol b X 5l 5ia8) 00l 1T oF oo jgeils Jlaie a5 oS Jlie gl
St bl olae cpl o Na hleds il SYL (adgl aile j0) aile a5l &Bly 0 X Jlade g a0
ailoy JB el

o 05 00ls olaisl Ol jed conl s ( L5 ek 4 aul god olaisl oS ol jauile poliae 4y Ol yes (C
P08 ket g NA Gh)leds slaails aily arils sg2 I cul (ol plowil (6l (5590509 S0 Jedo S
Al o JB 0550 (1l

Lo peas ST aies e 0lg ool 5,155 Lol STas 51 YL - ) 10010 ylgie 40 YU ooy gl polie
Sygocpl jo wadd ool olaiB! (lo e g g 0gh alils A e,m b dod g b jloged I bl
ool o,158 X 3l s O g0 a4y lases ST ailes JB cnl sy DA i led 9 Ns i leds slaail>
Wiley JBwubina Gleds Al O jao pl jo il aile o> 5l 2SS X lade a5 098

T ey V-

)8 g 13 )15 0925 PT oSl 20l (sl Lol jloges £95 90 .aiiil s Ns b )leus plB )] slis o o050
Sialesl g5 Jols Jloged g5 il loj po i 3550 blas . slabais glalogai 5 (slake slologes L)
] ui..:bﬂ 5 OB S ES jLie slass g (00 9 la IS slass « MPN)

(W9 o0 (SA09,5 g Dyge d g Ngh oo Lo NR byleds (6 Liel 020,80 jlade I lapl 5ot

=0, (0 to 0,05), (0,05 to 0,1), (0,1 to 0,15), (max. logig ng-count), (max. logyg ng-count + 0,05)

ols olansl g Liel o 8 Jake s as yiao 4 Ly o9 g oobil + ¥ lae -

o



A4 1(Jsl ola) YoTAY 5 e ol pl o 8 ylailins!

e b alse e sl Canl yig (39 1l 1) Wigd paw )i Jloges j0 a5 cols b (goue 8 0)lge
rSu0y Ay aS 0l Al NR (i leus (g )Ll oy K 08 slin o el o0 ] S g S50 (G5 )
il o5 Dygo 4y gaieg,S ol 10 0gh 0 0,5 ¢ 0 0

0, 0,05, 0,1, 0,15 .... max. (log1p nr-count)
Db oo NYT L <o VO 5l ol aen Jold 5,50 ol jo +)) dlo
Y j97me Oygoinl 50 0,5 e i palias D90 4 Ns leds loslainl b led o |y (slakass slo jloges
iy &5 g m slahd glologes 5l gous e glaosly gl o Jud g liel o, ulie 4
Mgl oo
25kl 0ogamme 1l plo (g oo oolaiul ol S gt sl ‘)@w +/+0 10010 (log,5) Lo slao;lail
Db oo 3,5 ¢+ 0 10010 4 55
2ol F-&
5 Cewl i Oles olaB] glajlas el oo 25, Ol 5l eolaiwl b PT oSl bl a5 Jloj
Bg ZMol Siwd O jg0ds poi) Oyge 10 Sl e 0505 (pl 1955 0
o Jolge b Lol cau] Cawsds Ne- SCOTE 51 ol oo aeis G (5l (2l 0005 45 il atisls asgs

Dgb ai8)S Ll o S

\fz



AR 1(Jgl ola) Yo¥AY 5l oyl oo S ylailiw

d.ongUS

[1] 1SO 5725-2, Accuracy (trueness and precision) of measurement methods and results —
Part 2: Basic method for the determinat ion of repeatabilit y and reproducibilit y of a standard
measurement method
groe ) 5 6‘,’ éal) wﬁ) Y o —6)..50)‘..\.:‘ C.'Lu 9 Lbu.uj) (uﬁé 9 Coro )‘5..»4)\) AVAY VEFY-Y é)‘n.\JLu»‘ —G)BT\)l{

w‘ W) u_vj..\.v ISO 5725'2 0)‘\.\JL..MJ‘ )| oolﬁ.u.u‘ la ‘o)‘\.\.sL..w‘ 6)30)‘..\4‘ U‘“’j) deJJJADU 9 6).5..\.:)‘)5_'

[2] ISO 5725-4, Accuracy (trueness and precision) of measurement methods and results —Part
4: Basic methods for the determination of the trueness of a standard measurement method
u,....u le).' éal.v 6&&3) Floand —‘5)50)‘..\." C.sLu 9 Lﬁuﬂj) (uﬁég Cowo) ‘5';....4)\) AYAQYEFY-F \))‘..\JLH..J‘ —G)BTQQ

el 00 1905 [SO 5725-4 5 jlaslew! 51 eoliwl b o pSojlasl g, SO 40 Como

[3] 1SO 5725-5, Accuracy (trueness and precision) of measurement methods and results —Part
5: Alternative methods for the determination of the precision of a standard measurement method

[4] 1SO 7218, Microbiology of food and animal feeding stuffs — General requirements and
guidance for microbiological examinations

Slacsses] sy Loal, 5 IS Slalyll = als Shgs 5 Ll olye &3lomSne AFAF AAIA o Juslind - g gT0l

[5] 1SO 11133:2014, Microbiology of food, animal feed and water —Preparation, production,
storage and performance testing of culture media

u}A)T 9 (5)L""°)"’>‘> sl ‘6)LM.: ool.J— uT 9 r:‘b 55|)5.’> 6@‘&\5 J‘}A 6)5.15...»5)&..‘0 AYAY APPY Q)L.\.:L....u‘ —G)BTQQ
el 00y (905 19011133 s s 51 oliiasl b oS gladagmea 5 Shac

[6] ISO 16140-1:2016, Microbiology of the food chain — Method validation — Part 1:
Vocabulary

31 ookl b casl o3ly 1) Coomd — basbs, (6,108 ams — & 00355 (s5alms S 1 TAF ) - OYY-) o uslivl - 5970k
ol 00 305 1SO16140-1 s st

[7] 1SO 16140-2, Microbiology of the food chain — Method validation — Part 2: Protocol for
the validation of alternative (proprietary) methods against a reference method

NS amo JSigp ¥ Cond —la g, 6 i ams — lE 0 Siglamg,Sue AFAF ) LAYV o lailinl - gygfoL
ol 0 (905 |SOL6140-2 o lasliw! 5l ool b caz o o, o ol 50 ((colais) oKl by,

[8] ISO/IEC 17025, General requirements for the competence of testing and calibration
laboratories

9 L)?"Q)] dLmoliMMLﬁ)T s.a.o)Lo )|)>‘ 6‘).' ‘509.0.9 uLo‘}_H s\\k/\? ISIRI'ISO'IEC 17025 0)‘\.\.:[......)‘ —G)BTQQ
sl 0 (g5 1SONEC 17025 o Jsliasl 31 ooliias] L oyl oIS

[9] 1SO 17034, General requirements for the competence of reference material producers

fv



AR (gl olz) VoA 85lois o o & ylonilies!

51 eolizal b oylge o905l sogar ol - il b, AYAY AINSO-ISO-IEC-17043 s it - 5510k
Sl 00 u—'j"\’ ISO 17034 \))L.\.:L..m‘

[10] ISO/TS 19036, Microbiology of food and animal feeding stuffs — Guidelines for the
estimation of measurement uncertaint y for quantitative determinations

6[.@05.‘0)] o 6;.50)..\4‘ u...nlaﬁ ‘n..\.c u,..o..?u —laL) J‘)? 9 LS;‘..\.C 0‘5.0 6)9,‘9..45)1..0 AYAF Af-# \))L\JLH»‘ —G)BTQQ
W RWIRNPRY ISO/TS 19036 S Jaitiwl 5l oolanwl b dosaly - oS

[11] ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts
and associated terms (VIM)

[12] Thompson M., Ellison L .R., Wood R. for IUPAC. Theinternationa harmonized
protocol for the proficiency testing of analytical chemistry laboratories. Pure Appl. Chem.
2006, 78, pp. 145-196. Available (2017-11-27)

at: http: //www .iupac .org/publications/pac/2006/pdf/7801x0145 .pdf

[13] Augustin J.C., & Carlier V. Lessons from the organization of a proficiency testing
program in food microbiology by interlaboratory comparison: Anaytical methods in use,
impact of methods on bacterial counts and measurement uncertaint y of bacterial counts. Food
Microbiol. 2006, 23, pp. 1-38

[14] Fearn T., & Thompson M. A new test for “sufficient homogeneit y”. Analyst (Lond.).
2001, 126, pp. 1414 -1417

[15] Heisterkamp S. H., Hoekstra J. A ., van Strijp-Lockefeer N. GW. M., Hav el aar
A . H., Mooijman K.A. In ‘ t Vel d P. H. Statistical analysis of certification trials for
microbiological reference materials. Luxembourg: Commission of the European Communities,
1993. 41 p. (Report EUR 15008 EN)

[16] Jarvis B. Sampling for microbiological analysis. In: Lund B.M., Baird-Parker A.C., Gould
G.W. (eds.) The microbiological safet y and qualit y of food. Vol . 2. Aspen Publ i shers, 2000,
pp. 1691-1734

[17] Jarvis B. Statistical aspects of the microbiological examination of foods. Academic Press,
Amsterdam, Third Edition, 2016, p. 352

[18] Jarvis B., Hedges A.J, Corry JE.L. Assessment of measurement uncertainty for
quantitative methods of analysis: Comparative assessment of the precision (uncertainty) of
bacterial colony counts. Int. J. Food Microbiol. 2007, 116, pp. 44-51

[19] Jarvis B., Corry JE.L., Hedges A.J. Estimates of measurement uncertainty from
proficiency testing schemes, internal laboratory qualit y monitoring and during routine
enforcement examination of foods. J. Appl. Microbiol. 2007, 103, pp. 462—467

[20] Tillett H. E., & Lightfoot N.F., Eaton, S., Place B.M . External qualit y assessment of
microbial counts from water: To score or not to score for proficiency. J. Chart. Inst. Water
Environ. Manag. 2000, 14, pp. 304-308

[21] Rossi P., Marucci G., Ladle M., Casulli A., Possenti A., Pozio E. Prof
iciency testingcarriedout by the European Union Reference Laboratory for Parasites.
Accredit . Qual. Assur. 2015, 20, pp. 311-317

A



