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> Matrix
> Spiked matrix

AI0ENINATOUNIYATIINEN
> Lyophilized cultures
> Matrix (Natural contamination)

> Matrix (Artificial contamination)

Phattraphorn Ketkaen
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Choose parameter and matrix n fl
E.g.

The test materials for FEPAS® distribution 149 were dispatched in February 2010. Test
materials for ten proficiency tests were available in this disl:ribbtic}n: enumeration of lactic
acid bacteria (10 g equivalent, beef) M0126, enumeration of Enterobacteriaceae (10 g,
milk powder) M0331, enumeration of coagulase positive staphylococei (10 g equivalent,
beef) MO0854, aerobic plate count (10 g, milk powder) M0964, detection of Listeria
monocytogenes (25g equivalent, chicken) M0257, detection of Listeria monocytogenes
(25g, milk powder) MO0258, detection of Campvlobacter spp. (25g equivalent, chicken)
MO0438, detection of Salmonella spp. (25g equivalent, parsley) MO0789, detection of
Escherichia coli O157 (25g, dried milk) M1042r and detection of Escherichia coli O157
(25g equivalent beef) M1043.

Phattraphorn Ketkaen 7



Preparation M f I
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The test material prepared by a laboratory contracted to do by FAPAS

Commercially available cartons of grapefruit juice were shaken well
before being emptied into a large vessel and mixed (for 120 minutes)
using a circulation pump. The juice was transferred into glass
bottles and capped with a crown seal, the circulation process
continued during the filling process to prevent separation. The
bottles and contents were retort pasteurized at 90°C in static raining

water mode. They were stored at +4°C prior to dispatch
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Blender&Mixer
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ANHMZAIBENG: Liquid 150 Paste
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Sample Preparation

Canned food

8 kg canned food (for 45 bottles)

\%

blend and mix well

\%¢

fill in bottle glass (150 g/bottle)

\%

autoclave at 121°C, 15 min

\%

label and keep at room temperature

Phattraphorn Ketkaen
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Sample Preparation

Oxolinic acid in Shrimp

5 kg shrimp (for 45 packages)

\%¢

remove shrimp shells and head

\%

Wash and blend

\%

add a spiking solution of

Oxolinic acid to the sample

\%¢

mix 1 hour

\%

pack in plastic bags and seal (30g/pack)

pack the samples in aluminum foil bags and seal

. o
label and keep in freezer at -20 "C
Phattraphorn Ketkaen
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anHMAI0819: Powder
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®  Dry matrix or freeze dried matrix: blend, sieve and mix
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PT Sample Preparation

Moisture in feed

3 kg feed (for 45 samples)
blend

\%

sieve (sieve size 1.4 mm)

\%

mix well

\%

vacuum pack (20 g/pack) in plastic bag

\%

pack the samples in aluminum foil bags

\%

label and keep at room temp

Phattraphorn Ketkaen
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ISO/TS22117: 2010 Microbiology of food and animal feeding stuffs-Specific requirements

and guidance for proficiency testing by interlaboratory comparison

c; Ad'QJ o R =R ‘1 = Y} ]
AINAN9IATHIDN I UDTIIAIFEINAIDEI
y 3 5 , ,
1. szaumsduileuveaverthviane (Target microorganism)
- e gagluszAUNIHINZ ANADIBMINATDUTIUC
U dq’ Y W = w d‘ U | d‘ [~ o
- szaumsduilounssagluszauasnunnuluireaainaaailuilsza
gazmntumsnaaaFl3unas (Enumeration) 119nSunodoImInaaa
Y Y A = o pd Y, v o
ANNAMITOVDINTINMNNEY szaumsilumilounssagszan LOQ
VBIIENMINATIU
w dq’ v 'c; a\ % o R =R o A o =
- szaumsduideunadlidmanmilddeamiiianamsninmsaeais uazdrulalai

U plate 151 13d1n 31 10 Inladl



E.g. Result of homogeneity check for Clostridium perfringens

Phattraphorn Ketkaen

Sample Rep 1 (cfu/g) Rep 2 (cfu/g) ANOVA
1 1,200 950 F_ Ferit
1.896 3.020

2 1,200 1,100

5 1.200 1,600 Al_though the sample bqt(?h
A is homogeneous but it is

4 1,500 550 not suitable to provide to

5 1.600 1.300 participants because it is
low count of colony.

6 1,800 1,200 Due to the method for

. 1.800 1400 C. perfringens epumeratlon
(FDA-BAM online): select

8 2,000 1,400 TSC agar plate that contain

9 650 1,000 20-200 typicgl colonies for
colony counting.

10 2,200 1,900

16
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ISO/TS22117: 2010 Microbiology of food and animal feeding stuffs-Specific requirements

and guidance for proficiency testing by interlaboratory comparison

c; Ad'y o KR R ‘1 = U ] 1
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y 3 P , o
1 szaumsduilenveuverthyiane (Target microorganism) (Mo)
Y & < &’ U V) dw b4 [V = U U U d'
- awvorthwinenilwyenalsa szauiluilounssegluszauneinunuszaun
NRININAD UAILNUAY
< a . [V dw %
- mnlumsnaae iy nanIn (Detection method) szaumMstuiloudasoglu
Y} c'> ! a d A
szaud mailumsiigainnuldlavesIsmsnageu nazasrvaey LOD vosua

b4 a wA d' Y I
ammﬂgummsmms’m



= QU ' A A
MAIANIYNAIDY NN NYIATIINEN ' lfl

national food institute

4 o =

ganAeImHanlumMstnIaNaA 1089 (Ad)
2. uwias audnuazveave uazmsaeundldve uverihmine
- Rewmhmsinieniethide mameunainyzveute Nannselinareuldiy
Femsnaeufiuandai
14 MSNAGeY E. coli (MPN/g)
Ref method: FDA-BAM online: 2002 Ch 4
IS04831:2006, APHA: 2003, etc.

EC broth, 45.5°C

Phattraphorn Ketkaen 18
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?Nﬁﬂmmmm“!unmmsmﬂ’msm (M)
2. amaa ﬂmaﬂymummwa nazmsaeundvldueaserthming
- 4 typical a2 atypical strains Ayst@sludeehaiterlumsmageaumunse
woglliians

U MINATIUYD L. monocytogenes AN atypical strains

) =
L. innocua Yi390 L. ivanovii 130 other Listeria species

Palcam Formulation

——

L. monocytogenes

Phattraphorn Ketkaen 19
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- !“ﬁ ﬂﬂauﬂgﬂgNQQﬂ’Jﬁllﬁ}mﬂ International T‘igi’) National culture collection
y A A v Y. ' Yy =X o A y .
- minlfirenisenldaindleds noulidesAnmga@dnuazuouoladly International

Standard reference method (1@ 1%31]a A0 l3iRa atypical reaction
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fFanAeImHaInalumMstnIaNaA 089 (Ad)
3. ﬂ'%mmgé BUUIVY (Competitive flora) staZ Background flora
- MsRueLIH 1Az Background flora ﬁ’mag‘lmzﬁuﬁ‘lﬁﬁﬂﬁaﬁﬂ false negative
- MsReLIY 1Az Background flora A4 14nN81HAINA false positive
- $rrethanageuiimsiuiloumusssuyid desnsrvaeun Background flora
Nidawansznudemsnsranuierthvianeg

Salmonella and Background flora
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ganAeImHanlumMstnIaNaA 1089 (Ad)
4. M31ABNFHANIVENT (Natural contamination %30 Artificial contamination)

- APIRIHIDS Homogeneity itas Stability

- FamsnleEnndaethdliTinnuni 194 freeze-dried 130 air dried

- é'f’mﬂ'nﬁ'manﬁ53%@1@115&%nizﬂ‘udaﬂ%u1ms§mi’]mmmmz Background flora
mwmm'J@ma?)mﬂﬂﬂaﬂmmm recovery Voo TIRA 1 mammu"lwum
maumiﬂ‘ummﬁmiﬁummwa%aumﬂ
(1JNmaﬂmumiwnwuﬂmsmﬁmimm39211@11%’5@6&37191@1%715111)

o A A N Vo & ¥ oQY A Yy 1y
- A NNATDUNINIATIING ‘].l'lQﬂiﬁﬂﬂ%]!ﬂuﬂﬂﬁﬂﬂﬁﬂi1ﬂ%1ﬂ!“lfi’)ﬂ@‘lﬂ“lf (121918

1333091 Background flora
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Assigned Values and Target Standard Dewviations for Proficiency Tests in Enumeration

proficiency test X assigned value log,, cfuig target standard deviation
robust  mode n robust  sem u derived (o
mean number standard standard uncertainty from
of data deviatio ermor of log., cfu'g
points n mode
o
lactic acid bacteria 368 19 0273 0.063 retrospective 0.25
FEPAS® data
Enterochacteriaceas 362 43 0204 0.031 retrospective 0.25
FEPAS® data
coagulase positive 4.11 41 0.044  0.044 refrospective 0.25
staphylococci FEPAS™ data
aerobic plate count 4 64 45 0152 0.025 retrospective 0.25
FEPAS® data

Phattraphorn Ketkaen 23



APPENDIX II: Verification of Positive Qualitative Test Materials

target organizm level of target organism MPN/g
Listeria monocytogenes (chicken) 23.0 (5-94*) [ 23.0 (5-947)
Listeria monocytogenes (milk powder) 28.0 (9-104%) f 24.0 (4-99%)
Campyiobacter jejuni 4.3 (0.9-18.1*) /4.3 (0.9-18.1%)
Salmonella Cermmo 46.0 (9-198*) 1 46.0 (9-198%)
Escherichia coli O157 (beef) 7.5 ({1.7-19.9*) /4.3 (0.9-18.1%)
Escherichia coli O157 {milk) 75.0 (17-1959*) 1 46.0 (9-158*%)

*ronfidence houts at =95%

Phattraphorn Ketkaen 24



Proficiency Test Maifrix Target Organism Background Flora \
©
lactic acid bacteria beef Lactococcus lactis Micrococcus lufeus I l f I
Lactobacilius plantarum Pseudomonas pufida
Entercbacteriaceae milk powder Enferobacter cloacas Enterococcus fascalls
Escherichia coli Pseudomonas asruginosa
coagulaze pogitive beef Staphylococcus aureus Bacilius cereus
staphylococci E. coli
P. putida
aerchic plate count milk powder Lactobacilius plantarum not applicable
P. aeruginosa
Bacillus cereus
L. monocyltogenes chicken not applicable Listeria innocusa
test material A B. cereus
Pseudomonas mirabilis
L. monocylogenes chicken L. monocyltogenes E. faecalis
test material B 5. aureus
L. monocytogenes milk powder L. monocylogenes Bacilius cereus
test material A E. coli
5. aureus
L. monocyltogenes milk powder not applicable Listeria welchimern
test material B P. mirabilis
5. aureus
Campylobacter spp. chicken Campylobacter jejurni 8. cereus
test material A P mirabilis
Campylobacter spp. chicken not applicable 8. cereus
test material B P mirabilis
P. aeruginosa
Salmonella spp. parsley not applicable E. coli
test material A Citrobacter freundi
Salmonella 2pp. parsley Salmonella Cermro E. coli
test material B

E andl 40T

weille fdleie

Phatf'r:':\phorn Ketkaen
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1. mMsnageudalSunas 9199913 ISO/IEC 17043 uaz ISO 13528: 2005
2. MSNAABUIFINUMN
- Present and absence methods
- Test by enumerating the spikes
- Can use MPN technique
(311990 1% enumeration method 1419139313 ISO/IEC 17043 11z
ISO 13528:2005)



Specific equipments for freeze dry technology

Freeze dryer

Phattraphorn Ketkaen

national food institute
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Specific equipments for freeze dry technology n?i

national food institute

Freezer or Deep freezer

Phattraphorn Ketkaen 28



Other Equipment & Apparatus

Phattraphorn Ketkaen

national food institute
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E.g. Coliform in water (MPN/100 ml)

How to prepare the samples?

How to study homogeneity and stability?

Phattraphorn Ketkaen
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E.g. Coliform in water (MPN/100 ml) n f I

aaaaaaaaaaaaaaaaaaaaaa

How to prepare the samples?
Answer the questions
1. What is reference method that laboratory use?
- Normally they use AWWA
2. How many technique that can analyze and report in unit MPN/100 ml?
- Two techniques: portable water; 10 tube
Nonportable water; use 5-5-5 table
3. Which technique you can do and why?
- Can do MPN/100 ml (5-5-5)

- MPN/100 ml (5-5-5) is very easy to prepare PT sample because level of target

microorganism contamination in water is not too low

- Very difficult if choose portable water (10 tube) because we must spike too low

level of target microorganism in water (such as 10 cells in 100 ml of water)



E.g. Coliform in water (MPN/100 ml) n f I

national food institute

How to prepare the samples?

» Choose matrix: water

» Choose container: bottle that it’s size can pack in a foam box

> Choose target microorganism: Enterobacter aerogenes ATCC13048
: Natural contamination from ice

» Choose background flora: Natural contamination from ice

> Sample preparation documentation

> Homogeneity and stability plan

Phattraphorn Ketkaen 32



E.g. Coliform in water (MPN/100 ml) n f I

Study plan for homogeneity and stability study

Storage condition No. of sample No of replicate

4-10° C, 72 hrs.

B 4-10° C, 24 hrs. 3 2
Foam box with ice*, 24 hrs and 4-10° C, 24 hrs.

C 4-10° C, 24 hrs. 3 2
Foam box with ice*, 32 hrs and 4-10° C, 16 hrs.

D 4-10° C, 24 hrs. 3 2

Foam box with ice* and keep in a car (trunk), 24 hrs and
4-10° C, 24 hrs.

E 4-10° C, 24 hrs. 3 2

Foam box with ice* and keep in a car (trunk), 32 hrs and
4-10° C, 16 hrs.

F 4-10° C, 48 hrs. 3 2
G 4-10° C, 7 days. 3 2

* Thermafreeze ®lce replacement, Large (ZMP-SCF400) (3 pieces/box)

Phattraphorn Ketkaen 33



Homogeneity and stability evaluation: result from factor A-E

Sample
No.

10
11
12
13
14

15

Factor

> > >

Rep 1
MPN/100 ml

790

490

490

220

220

230

280

330

1300

330

490

230

540

490

330

Rep 2
MPN/100 ml

330
280
310
330
490
330
490
490
220
330
310
700
230

330

Phattrapddfh Ketkaen

£

g y 4

A N A
D\ 4
Q ‘;'.’

fi
Homogeneity check
ANOVA Single factor
F =0.250
F .. =2.424

F <F_. (Homogeneous)

ISO 13528:2005

Stability check: t-Test
Compare condition B-E with A
Every factor t <t .

(Stable)

34
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Stability evaluation: result from factor F and G M f [

national food institute

Rep 1 Rep 2
MPN/100 ml MPN/100 ml

1 F 790 330 Stability check: t-Test

2 F 490 280 ¢ =1.0958
stat

B F 490 310

t .=2.776

crit

4 G 220 330

5 G 220 490 Coa = Lot

6 G 230 330 (Stable)

Phattraphorn Ketkaen 35



Sample Preparation \/
TPC, Yeast and Mold in Corn powder n fl

nnnnnnnnnnnnnnnnnnnnn

5 kg dry corn

\%

blend and sieve (400 micron)

mix by mixer (2 hr)

put in tray
and keep in deep freezer at -80°C, 3 hrs.

freeze dry for 3 hrs.

mix well by mixer or manual mix for 3 hrs.

\V

weight 10 g. sample into centrifuge tube
label and keep in refrigerator at 4-10°C

Phattraphorn Ketkaen 36



Label and Record

Phattraphorn Ketkaen

national food institute
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® 1ISO 13528, 2005: Statistical methods for use in proficiency testing by

Interlaboratory comparisons

¢® JUPAC, 2006: The International Harmonized Protocol for the

proficiency testing of analytical chemistry laboratories

¢ ISO/TS 22117, 2010: Microbiology of food and animal feeding stuffs-
Specific requirements and guidance for proficiency testing by

interlaboratory comparison

@115 UN5U521314 Homogeneity, Stability, Assigned value §ag Z-Score
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L QU ]

* quAIDLIINAADY 10 IV 9 AT 2 B

o

(random sampling, random analytical order (8% under repeatability condition)
o Yszfiunmuihuilofeniu dreadnnmnza
1. ANOVA single factor
neimM3Usediv F < F critical
2. Between-Sample SD relative to evaluation interval (ISO 13528)
amimsdszdiv
S, <0.36
3. Between-portion variance (IUPAC:2006)

d Aa
inaenmsdsziiy

S2 <F(0.356)% +F,S2

sam —



MINATOUAINNAIAIVDIN 108N nfl

* qUAIDLIINAADY 3 F1IDES ] AT 2 B (repeatability)
* 3J52NUANNAIR IV IRV
d a
nanmsdszdiy

X-y|<0.36
— A Y d' I &’ = U
X P aunasvsINanagauniuieAgIn

7 Ao ANDAYVRINANITNATIUAINAIA)

G o Standard deviation for proficiency assessment

40
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Evaluation of & M fl
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A8N1TUIAN O

ANRBUNEAENS

A8N15ATUIU

1. Prescribed

value

& Wluanfuuaguain
ANMHNANNIZURNIUNARDL
UTANTUUAAINLANTUUAL D
nNFELUAUAIN ) LEY NS
NAKAU Aflatoxin NAN
reproducibility coefficient of
variation 'lsitAu 50% NiSunou

Aflatoxin 10 pg/kg

i anldsunsunagaumu
druney IdfaatnaniLsun
Aflatoxin 1uitlaw 10 pg/kg et
Reproducibility standard deviation
(O 5) 1a9mat1gliiiY 5 ug/kg
Tunsdiil & Wi 5 uglkg




Evaluation of & M fl
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A8N1SWIAN O ANRABUNEENS A8N15AUIN

2. Perception NSHUUAAT CANTAYANANIT | NITATUINAT O
nagauaNdunllsunsuf |G windu RSD x Assigned value
fuNn TaeayanIunis
NATUIMNANHULNNISAN LT
N1SNIUUA %RSD Bademae N
NAFAUANINTIUIDY

FEPAS protocol set at a value from previous scheme
o =0.25 for microbiological scheme

FAPAS protocol set at a value by %RSD of PT sample
%RSD =2 for pH



6 = RSD x assigned value

If %RSD = 2
=0.02x4.81
= 0.096

Sample No.
1

© 0o N oo o A~ w DN

RN
o

Mean
S
S

030
s < 030

Phattraphorn Ketkaen

Result A Result B
4.80 4.81
4.82 4.82
4.81 4.81
4.81 4.81
4.82 4.81
4.81 4.80
4.81 4.82
4.80 4.80
4.80 4.80
4.80 4.80

4.81
0.006
0.029
PASS

rrrrrrrrrrrrrrrrrrrrr
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Evaluation of &

2A8N1SUWIAN G

ANABUNIENS

aaaaaaaaaaaaaaaaaaaaaa

A8N19AT U

3.General model

NNTATUIUAT G AINANNTS
Horwitz TagiaanldannIsa
ANIEANNLUANNLTNTUURIRNG
Tumadng wxznullsunss
\Beil3unns FansruAIAN

L 3T 34

ANUITUAT O LARNNANNNS

1 concentration < 120 ppb
&R = 0.22c/mr

3.2 concentration 2 120 ppb d < 13.8%
Oy = 0.02¢"%%®/mr

3.3 concentration > 13.8%
O, =0.01c>*/mr

| ¢ = concentration, i.e. the assigned

value, expressed as a dimensionless

mass ratio, e.g. 1 ppm = 10° or
% = 107
mr = dimensionless mass ratio, e.g.

1 ppm = 10° or % = 107




Evaluation of & M fl
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8n15UNAN O ANRBUNYNEN1S 28n19AUIN
4. Results of ANUITUAT G AMNANLNUEN | AMUINAN O lARNNANNNS
precision YAINANITNARAL LALITNIS

A 2 2
. e e @ O'Z\/GL-I-(O'r/n)
experiment %ﬂﬂﬂﬂﬂ@ﬂﬂ@‘NﬁdLﬂl’]i‘)NLﬂu

AnnilFauinaunuNInggIu >

_ 2
o, = \/GR — O,

LLé’qLLazﬁmmg'mszﬁu

LARINY Tha G, AR Between-laboratory
standard deviation

(O Aa Reproducibility standard
deviation

G, Aa Repeatability standard

deviation




Evaluation of & M f

38n15UAN O

ANRELUNEIENS 28n15AUI

5. Data in round of

ANUITUAN O ANNNANARDL AU O TIABAN robust standard

proficiency testing | 2@3nqueiasanlUsunss deviation (s*) Ia&35 algorithm A
scheme nagauANtiunyly
Tilsunsuuu e
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ﬂﬁ‘ﬂﬂ’s’fi’)‘Uﬂ’J]N!‘IJ‘H!‘Mi’)!ﬂﬂ’Jﬂ‘M"'lli’)x‘iﬂ’Ji’)fJN

Anylate DON (ug

-3 EE5883 888

Mean 1186.2
N =20
SD = 184.9 (15.6)

Sample Identity

+ Anylate Replicate 1 = Anylate Replicate 2

— Anylate Mean
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X2

e B2RBaRERE =

over-sensitive when repeatability is very good

under-sensitive when repeatability is poor

Phattraphorn Ketkaen
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E.g. PT sample of microbiological scheme

Sample T1 batch 1

4.000
3.900 +
3.800
3.700
3.600
3.500
3.400 4
3.300 L 4

3.200IIIIIIIIII
o 1 2 3 4 5 6 7 8

ANOVA

Source of P-

Variation SS df MS F value Fcrit
Between
Groups

Within Groups 0.0436 10

0.4558 9 0.051 11.613 0.0003 3.020

0.004

1ISO13528 S, <0.30

S, = 0.152,0 from previous round = 0.25
0.30 =0.075

S.>030

national food institute

Sample T1 batch 2

4.100

L
L
4.000 = B ¢
' ¢
3900 — ¥ e
¢ ®Rep1l
0 = "
3.800 . mRep 2
3.700
3.600 N
0 1 4 5 6 7 8 9 10
ANOVA
Source of P-
Variation SS df MS F_ value Fcrit
Between
Groups 0.082 9 0.009 2.235 0.113 3.020
Within groups 0041 10 0.004
Total 0.122 19

1ISO13528 S, <030

S, = 0.050, & from previous round = 0.25
0.30° =0.075

5.<030
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Homogeneity of sample T1 batch 1
Check outlier by Cochran's test (IUPAC, 2006)

Sample Repl Rep2 D=repl-rep2 D2
1 3.505 3.580 -0.075  0.006
2 3.301 3.531 -0.230  0.053
3 3.763 3.732 0.031  0.001
4 3.820 3.839 -0.019  0.000
5 3.591 3.602 -0.011  0.000
6 3.398 3.491 -0.093  0.009
7 3.623 3.708 -0.084  0.007
8 3.623 3.681 -0.058  0.003
9 3.806 3.857 -0.051  0.003
10 3.892 3.820 0.073  0.005
sumD?2  0.087
Outlier
Cochran'stest = D* max/ SumD? 0.609
Critical value 95% n=10 0.602
Conclusion for outlier of  analysis

D2max

Result pair of sample 2 is outlier

Delete sample 2, S, = 0.135, & from previous round = 0.25

0.30 =0.075
S,>0.30

Phattraphorn Ketkaen
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Homogeneity of sample T1 batch 2
Check outlier by Cochran's test (IUPAC, 2006)

Sample Repl Rep?2 D=rep 1 - rep2 D2
1 3.869  3.806 0.063 0.004
2 3.892  3.914 -0.022 0.000
3 3.892  3.973 -0.081 0.007
4 4.041  3.833 0.209 0.044
5 4.079  3.991 0.088 0.008
6 3.991  3.875 0.116 0.013
7 3.881  3.833 0.048 0.002
8 3.771  3.813 -0.042 0.002
9 3.940  3.954 -0.015 0.000
10 3.924  3.892 0.032 0.001
sumD?2 0.081
Qutlier
Cochran'stest = D* max/ SumD? 0.537
Critical value 95% n=10 0.602

Conclusion for outlier of analysis

Phattraphorn Ketkaen

No outlier
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UsziunnuiluieRelnuy (ISO 13528:2005)

Between sample standard deviation (S,)

S. <0.36

— 2 2
S, = \/sx — (S, /2)

SX . Standard deviation of sample average

\/Z(xtr —;U)Z fg—1) = X, = (Xm+ Xt,z)/2 ; X i sample average

t : represent the sample
r . represent the replicate measurement

g : number of sample tested in a homogeneity check

X =2XX_/g ; X, :generalaverage

Phattraphorn Ketkaen
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UsziiunnauniluiieReIny (ISO 13528:2005)

Between sample standard deviation (S) Lol

SW . Within-samples standard deviation

SW: m C W, = |Xt,1_-xt,2 |

g = Number of samples tested in a homogeneity check

X  —X

t,1 t,2

W =

t

; W, : between— test — portion ranges
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Usziiuanuiluiie@einu (ISO/TS 22117:2010, IUPAC 2006)

rrrrrrrrrrrrrrrrrrrrr

S <F,(0.36)° +F,S;,

. 2
1. ANUITUYN Between-portion variance (Ssam)

Sszam — (S_b _S_w)/2

SW . mean sum of squares of within sample variation

Sb : (variance of SW )/2
2. AU S

S,=2D?/2m  m:duiumadimagal

Phattraphorn Ketkaen 54



3. ATUITUUN Sb

Sb = (variance of S_W )12

rrrrrrrrrrrrrrrrrrrrr

variance of S_W =2(S, —S)*/(m-1)

S; : NATINUDINANTNARDULFANTAIDE

S ARAYUDINATINTDINANITVIAFAL

m : IMUIUAMDENNAFDL

AWAA (D,), WATIN (S,) 1Az HAANMANaD3 (D7)

SZ <F(0.36)° +F,S’,

Wavmsvnagay 10 fratne F, =188 F, =1.01
Tos 52 =5,
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NMINATOUANNAINIVDIN 108N

E. coli (log,,cfu/q)
Sample No. Homogeneity (X) Stability (y)
Replicate 1 Replicate 2 Replicate 1 Replicate 2
1 3.544 3.892 3.799 3.785
2 3.908 3.973 3.623 3.653
3 3.833 3.799 3.881 3.929
4 3.724 3.763 3.653 3.580
5 3.851 3.886 3.568 3.532
6 3.756 3.643 - -
l 3.771 3.763 - -
8 3.820 3.699 - -
9 3.462 3.633 - -
10 3.462 3.778 - -
mean 3.748 3.700
< — y‘ 0.048
& 0.467
036 0.140
X-9| <030 Stable

Phattraphorn Ketkaen
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Proficiency testing assessment

aaaaaaaaaaaaaaaaaaaaaa

® Microbiological scheme
— Detection scheme (Detected/Not detected)
J a
vinaimslsziniu
Y Aa wvA Y T a d'! U ]
‘Vii’)x‘]ﬂﬂ‘ﬂﬂﬂ"lﬁ"l]gulﬂﬂ'GWH‘Hﬂ1§ﬂ§$!ﬂﬂ!ﬂ@ﬂﬂﬁﬂﬂﬂ3@ﬂ1ﬂ
lewagndeanniledis Al
= [ v a wA
NI test sample result 1144 not detected ﬁmﬂg]immﬁ

MDI51891 not detected

NI test sample result 1144 detected ﬁlﬂﬁﬂﬁﬁ}amﬁ
A0951891H detected



Evaluation of Z-Score M fl

rrrrrrrrrrrrrrrrrrrrrr

¢ Iﬂﬁ!!ﬂi%ﬂﬂﬁ@ﬂﬂﬁ!ﬂﬁ

/ —Score=——

N

o)

A A
° iﬂﬁ!!ﬂﬁ%ﬂﬂﬁi’)ﬂﬂﬁi}aﬂn?ﬂﬂ1

log,, x—log,, X

o\

O

Z — Score=

X Ao Naﬂﬂﬁﬂﬂﬂjﬂdﬁﬂﬂﬂﬁﬁamﬁ (Participant’s reported result)
X Ao AMMYUA (Assigned value)
A 1A

S Ao ausauuInAIIHdmsumsilsaiivwamsnagaua Nty

(Standard deviation for proficiency assessment)



Evaluation of Z'-Score M fl

aaaaaaaaaaaaaaaaaaaaaa

d' YV Y a v < U v o
¢ Iﬂﬁ!!ﬂﬁ%‘ﬂﬂﬁ@ﬂﬂi‘lﬁ?ﬁﬂi’)%‘iﬂﬂ‘i‘lﬁ@Q!ﬂuﬂ3®ﬂ1ﬂ1’lﬂﬁﬂﬂﬂ31u‘ﬂ1u1mu
x—A
~ 2
JJE iy

X Ao Nﬁﬂﬂﬁ@ﬂﬂl@&ﬁ@&ﬂﬁ‘ﬁamﬁ (Participant’s reported result)

2= Beare =

)

X a9 mimiviua (Assigned value)

a Y

O nd mmﬁmmuumsgmﬁm%"umiﬂizaﬁuwamﬁ‘nﬂaaumm‘ﬁmny

)

(Standard deviation for proficiency assessment)
r A v Ty T o
Z Ao ﬂ1ﬂ’J13ﬂN!!‘HH@‘HN1ﬂ‘J§11!511?)\1ﬂ1ﬂ11’i14!ﬂ

(Standard uncertainty of the assigned value)



MSHIA1 Assigned value (ISO13528:2005)
Nfi

o Y . A . .
NI UIUHIAT Assigned value ATNIT Robust analysis: Algorithm A

‘/ = Y Y

SaedoyanamsnagauIntios liunn
/ o U d! ) . Y

AIUHIA x* FIAD median VOIVOYANANINAADY
v fnamia s* aiim s* = 1.483 X median | x-x*| ; x il wanago
\/ﬂ%’udmaﬂﬂa@uﬁag’imﬂha lower limit 849 upper limit

o L Y Ad' = ' o
* Annavnmandeuunanasgiy Aaumnu O =1.5s*

*  MUINKIA lower limit HAUMNHD x* - O

AHINNAT upper limit HAWMHY x* + O

A ' ANy ' . . Ao Y v
nlasumeanmsnaaaundmieandl lower limit AM 1M 13N

aﬁ1f’fnd1 lower limit

4 A P va ver 1
lasummamsnaaauNNAININN I upper limit Af1vala 1vdia

IMHUA upper limit



MSAIHINKIN Assigned value M35 Robust analysis: Algorithm A

v e x* Jagiiaunidy A de tasaIuIntiIn new s* Ing
* * 2
new s* = 1.134 X\/Z (X —x )" /(P-1)

‘/Glﬁ{ﬂg‘ljﬂ'”l lower limit {a& upper limit 34 new s* Aan

\/ A a
14D new s* AN
' Ay . Y v
A1 x* (robust mean) A9 A1 assigned value ﬂ"lﬂmnwamimaau
Yy Y 1
ﬂl@ﬂgﬂﬂ‘i%ﬂﬂﬂﬁ!!ﬂ‘iu
Ay ~ IR
new s* Ao mmmummummgmmmwam'i‘nﬂa@ummﬁgmﬁaﬂﬂmﬂﬁu

Ad! Y Y 1 d‘ o U a
Falmilu maudssvmnasgudimsumsiszliuwansnagou
ANNFIUIRY



Evaluation of Standard uncertainty of

the assigned value,», e

*

S

Jp

u, =1.25x

S XA a v d o ax .
o ﬁju!UﬂQ!UuN1ﬂ5§1uiiﬂﬁﬂ (ﬂ“—!jmiﬂﬂgﬁ Algorithm A)

Y

p ﬁ@ ci‘im*mmmgawamﬁmaau
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~ = 1
msnageulsaunauNanageUsZHNg nfl

aaaaaaaaaaaaaaaaaaaaaa

2 viogliiams

Y v T d'd < A” = U
lyfmeenanaaauniiniluiemeinu
= a =l = 1
nsallsziiumamanaaeunfSaumaunanaaa U1
wioalliian1sne t-Test
2.1 Mmsnaaeudlederiesifiinnisas 5 aeeng

2.2 Usziiuwamnaaeun e t-Test



msnageuSaumeuNanAad U1 M fi
v A A
2 o UAms

M3UsziuaIg t-Test
1. M1ZH F-test Two sample for variance Tasmyua Alpha = 0.025

Wiewieuan F idnoall@iue F critical

- & F fidnnalld < F critical nanshdeyafinnundsdsanlaiuaneai 18

ANHUMINATO t-Test: Two-sample assuming equal variances

Y 1 d' o v e ' 9 = J U Yo a
-1 F ‘i’lﬂ‘l‘l«nﬂ‘!‘]ﬂ > F critical ammaway’aummuﬂﬁﬂsmgmnmanu 1ﬁﬂ1!uuﬂ1§

NAa9U t-Test: Two-sample assuming unequal variances

rInpuk
_ . = oK

Yariable 1 Range: :| j |EI NS Illpllt ﬁlg.lj@ﬂ;!a

Yariable Z Range: = 4| v

[ Labals kp | Variable 1 Range: Input ‘l;ﬂﬁi’l}mgaﬁﬁ Varian gﬂﬂ’h

Apha: 19 Variable 2 Range: Input ‘l;ﬂﬁi’l}mgaﬁﬁ Varian A0
roukput options r,l ]

P | = ¥ Alpha = 0.025

% Mew Workshest Ply: I
64

" Mew Workbook
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msnageuSaumeuNanage I N9
2 vosillguams 0 L 1]

msUsziiuaae t-Test

a d . . A . 0
2. NI t-Test: Two-sample assuming equal variances %38 unequal variances MHHA

Alpha = 0.05

wWsumaum t Amuaddanua t critical two tail

o

Y a o v . T Y A v v 1T A v o A
- t AAuawela < t critical naasnvoyalaulinnuuanmenuedalitiad i
STAUA MBI 95%

F A d' o Y . v 9 =\ v V] ] =Y U d'
-91A1t ‘i’lﬂTIr!’Jﬂ!"lﬂ > t critical HAPNNVIHANANNUANA NN U NN UITIAYNIZAD

A o
ANBONU 95%

rInpuk
i 0 = Ok

Variable 1 Range: : j ITI IS Input sfllaua

Yariable 2 Range: 5. 4|ance Y v

Hypathesized Mean DFference: I hep | Variable 1 Range: Input % ﬂﬁlgjjmqllaﬁﬁ Varian g ann
™ Labels Variable 2 Range: Input % ﬂﬁlgjjmqllaﬁﬁ Varian 1N
Alpha: ID.IZIS v
~oukput options (16'” Alpha = 0'05

" output Range: | [

% New Worksheet Fly: I

" Mew Workbook

\attraphorn Ketkaen 65




msdsziiunle t-Test

Nfi

aaaaaaa | food institute

" F-Test Two-Sample for Variances t-Test: Two-Sample Assuming Equal Variances
VaNANANIINNaOU :
Y Variable
Result  Result Variable 1 2 Variable Variable
Lab A LabB Mean 3444 3.442 1 2
Mean 3.444 3.442
(%) (%) Variance 3E-05 2E-05
Variance 3E-05 2E-05
3.44 3.44 Observations 5 5 Observations 5 5
df 4 4
3.44 3.44 Pooled Variance 2.5E-05
F 1.5
3.44 3.45 Hypothesized
P(F<=f) one- M Diff 0
ean Difference
3.45 3.44 tail 0.352
df 8
F Critical
3.44 3.45 t Stat 0.632
one-tail 9.604529885
P(T<=t) one-tail 0.272
) U Y a wA o e .
t <t .. !!ﬁﬂx‘]i]1Nﬂﬂ1§ﬂﬂﬁ®ﬂ§$ﬁ31ﬂﬁﬂﬁﬂﬂﬂﬂﬂ1i t Critical one-tail 1.860
stat critical \ ) ,
w A -y}
TudanuuanmaneaaanIzaUANNF I 95 % P(T<=t) two-tail 0.545
Phattraphorn Ketkaen t Critical two-tail 2.306 66




msdsziiunle t-Test

Y
m@gﬁwﬂﬂTiﬂﬂﬂﬂ‘U F-Test Two-Sample for Variances
Result Result
Variable 1 Variable 2
LabA LabB
Mean 0.596 0.61
0 ()
(%) (%) Variance 3E-05 0
0.59 0.61 Observatio
059  0.61 ns > S
df 4 4
0.60 0.61
F 65535
0.60  0.61 P(F<=f)
0.60 0.61 one-tail #NUM!
F Critical
one-tail 9.60453
t >t HAAIINANINATDUIZHIHDIUUAMS
stat critical

aA . %4 d' Q‘J
ﬁﬂ’nu!!ﬂﬂd%‘ﬁ’l"lx‘lﬁﬂﬂﬁi%ﬂﬂﬂ?"lll!‘liﬂuu 95 %

Phattraphorn Ketkaen

t-Test: Two-Sample Assuming Unequal

Variances

Variable 1 Variable 2
Mean 0.596 0.61
Variance 3E-05 0
Observations 5 5
Hypothesized
Mean Difference 0
df 4
t Stat -5.71548
P(T<=t) one-tail 0.002318
t Critical one-tail 2.131847
P(T<=t) two-tail 0.004636
t Critical two-tail 2.776445
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Homogeneity: % Acidity

Sample

o L0 9 SN Ut A W N -

[a—y
(=)

Result A Result B

0.59
0.59
0.59
0.60
0.60
0.60
0.60
0.60
0.60
0.59

0.59
0.59
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60

Average = (.60

Ss =0.004

A

O =0.026

0.3 =0.008

S, <0.36

msUszdivuae Z-Score

Stability X—X
/ —Score=———
0.59 &
0.59
0.60
O =0.02¢"*/mr
0.60
0.60

G =(0.02%((0.6%107(-2))"0.8495))/10~(-2)
Average = (0.60

X—y|<0.36

Z-Score = (0.61-0.60)/0.026
=-0.4
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Harrponized Protocol for proficiency testing 177

APPENDIX 1: RECOMMENDED PROCEDURE FOR TESTING A MATERIAL FOR
SUFFICIENT HOMOGENEITY

Al Procedure

1. Prepare the whole of the bulk material in a form that is thought to be homogeneous. by an ap-

propriate method.

Divide the material into the containers that will be used for dispatch to the participants.

Select a minimum of 10 containers strictly at random. :

Separately homogenize the contents of each of the m selected containers and take two test por-

tions from each.

5. Analyze the 2m test portions in a random ordef under repeatability conditions by an appropriate
method. The analytical method used must be sufficiently precise to allow a satisfactory estima-
_tion of Scom If possible, Oan < 0.5 Oy

B

The first step is to examine the data for pathologies. Such a check could be made visually on a
simple plot of the results vs. sample number, searching for such diagnostic features as: (a) trends or dis-
continuities; (b) nonrandom distrjbution of differences between first and second test results; (¢} exces-
sive rounding; and (d) outlying results within samples.

If all is well, we use the data to estimate the analytical and sampling variances. If a program to

perform a one-way analysis of variance is available, this may be used. Alteriatively, a full calculation
scheme is given below.

Al1.2 Statistical methods

A1.2.1 Cochran test procedure for duplicate results
Calculate the sum, S i and difference, D, of each pair of duplicates, fori =1, ..., m.
Calculate the sum of squares Sy, of the m differences from

2

Spp =2.D0;

m
Cochran’s test statistic is the ratio of D%, the largest squared difference to this sum of squared
differences
2
C= D max
SDD v

Calculate the ratio and compare it with the appropriate critical value from tables. Table 1 gives
values of the critical values for 95 and 99 % confidence for m between 7 and 20 pairs.

Results for Cochran outlying pairs detected at the 95 % or higher level of confidence should al-
ways be inspected closely for evidence of transcription or ather errars in the analysis and appropriate
action taken il any errors are found. An outlying pair should not be rejected unless it is significant at
the 99 % level or irremediable analytical procedure errors are found. A single Cochiran outlier at the
99 % level should be excluded from the ANOVA unless there is reason to the contrary {see Section
311, '

© 20086 IUPAC, Pure and Applied Chemisfry 78, 145-196
7



178 : M, THOMPSON et al.

A1.2.2 Test for significant inhomogeneity
Use the same sum of squared differences to caleulate

7
s: =ZD22m
Calculate the variance Vg of the sums S;
Vg = X(S; = 5)2(m ~ 1)

where § = (1/m)L5; is the mean of the §,.
Calculate the sampling variance s

2
= (Vg2 — 5,12

2
sam as

sam

OF 28 ssﬂm— = ( if the above cstimate is negative.

If a program for onc-way analysis of variance is available, the quantitics V¢/2 and 5, above may
be extracted from the analysis of variance table as the “between™ and “within” mean squares, respee-
tively,

Calculate the allowable sampling variance G%“ as

o = (030,

where @, is the standard deviation for proliciency assessment.
Y(mg the values of £ and F, from Table 2. calculate the eritical value for the testas ¢ = F, o2
Fz.v ¥
Ir vs,lm > ¢, there is evidence (significant at the 95 % level of confidence) that the sampling stan-

dard deviation in the population of samples exceeds the allowable [raction of the target standard devi-
ation, and lhe test for homogeneity has [ailed.

I's,, 2 < ¢, there is no such evidence, and the test 101 homogeneily haq been pdq%d

all +

A1.23 Tabfes of critical values for homogeneity testing

Table 1 Critical values for the
Cochran test statistic for duplicates.

Com 93 % 99 %
7 0.727 0.838
g 0.68 0.794
9 0.638 0.754
10 0,602 0.718
11 0.57 0.684
12 0.541 0.653
i3 0.515 0.624
14 0.492 0.599
Y15 0.471 0.575
16 0.452 0.553
17 0.434 0.532
18 0.418 0.514
19 0.403 0.496
20 0.389 0.480

® 2006 [UPAC, Pure and Applied Chemistry 78, 145-196
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Harmonized Protocol for proficiency testing 179

Table 2 Factors F| and F,, far use in testing for sufficient homogeneity.

m*

20 19 18 17 16 I5 14 13 12 I 10 9 8 7

F[
Fy

1539 1.60 162 1.64 1.67 1.69 172 1.75 179 0 183 188 194 201 2410

0.57 059 062 064 068 071 075 080 086 093 1.0 1.1 125 (43

*#it i5 the number of samples that have been measured in duplicate,

The two constants in Table 2 are derived from standard statistical tables as F | = xm — 095"("” - 1),
where xm _ Logs is the value exceeded with probability 0.05 by a chi-squared random variable with
m — 1 degrees of freedom, and Fy = (F, _ Laogs — I¥2 where F) ) 4 s 1S the value exceeded with
probability 0.05 by a random variable with an F-distribution with m — 1 and m degrees of freedom.

Al13

Example instructions for laboratories testing for sufficient homogeneity

The laboratory should be experienced in the analytical method used.

Select the m = 10 distribution units strictly at random from the complete set. This must be done
in a formal way, by assigning a sequential number to the units, either explicitly (by labeling
them), or implicitly {e.g., by their position in an array). Make the selection by use of random num-
bers from a table or generated (with a new seed each time) by a computer package (e.g.. Microsoft
Excel). It is not acceptable to select the units in any other way (e.g., by shuffling them). Do not
use a random sequence previously used.

Homogenize the contents of each distribution unit in an appropriate manner (e.g., in-a biender)
and from each weigh out two test portions. Label the test portions as shown.

Sequential ~ -~ Label Label
code of of first of second
disiribution test test
unit portion portion
1 12

2 . 2.2
I 31 32

4
m Cmd Com2

Sort the 20 test portions into a random order and carry out all analytical operations on them in
that order, Again, random number tables or a computer packagt; must be used to generate a new
random sequence. An example random sequence {not to be copied)is 7.1 3.1 52 5.1 10.2 1.1
21928212431 2291100 72 32 8.1 6.1 42 62

Conduct the analysis if at all possible under repeatability conditions (i.e., in one run) or, if that is
impossible, in successive runs with as little change as possible to the analytical system, using a
method that has a repeatability standard deviation of less than 0.50‘p. Record results if possible
with as many significant figures as those required for 0.01c .

Return the 20 analytical results, including the labels, in the run order used.

© 2006 WPAC, Pure and Ap&ied Chemistry 78, 145—1986



- - 180 13528:2005(E)

Use g, in-place of g, in the guideline for choosing the number of replicate measurements, Equati‘o.n (2).
. Y :
¢) Include the between-sampies standard déviation in the standafd devigtion for proficiency testing, by
calculating & as o < ' I

~ -2 2
g = oq .+ Sg ) . (8.3}

where &4 is the standard deviation for proficiency tésting that does not include any allowance for the
heterogeteity of the samples. R

B.3 Formulae for homogeneity check

The data from a homogeneity check are represented by:

ik

where
{ represents theéample (t=1.,2...,8
k represenis thé test porifon (k=1, 2)

Define the sample averages as:

¢

PR Pl (x4 +x2)/ 2 {B.4)
]

“and the between-test-portion ranges as: '

=l —xg " (B.5)

Calculate the geng{al aygra_’gg:
. =0 .%./2 (B.6)

the standard deviation of sample averages:

s.r=\/§(-n.. - %) e - ) (B.7)

2nd the within-samples standard deviation:

Sw 5,]2»»3-/(2,;:) . | (8.8)

where the summations are aver samples (=12, ..,8

Finally, Calculate the between-samples standard deviation as: -
ss=ys2 ~ (s3/2) (B.9)

NOTE Instead of using ranges, one could use between test portion standard deviations suchas s, = wy /JZ— .

laN®HITATUAN

© 150 2005 - All ights reserved
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AnnexC
(normative) ’

/ .

Robust anzlysis

T . - R IR PR P L

C.1 Robustanalysis: Algorithm A
This algorithm yields robust values of the average and standard deviation of the data to which it is a}:plieci.'
NOTE1  Algorithms A and 8 given in this annex are reproduced from 1SO 5725-5.
Ia NOTE2  Robustness is a property of the estimation algorithm, naot of the estimates it produces, so it is not strictly
:) correct to call the averages and standard deviations caleulated by such an algarithm robust. However, to avoid the use of
C-.‘ excessively cumbersome terminology, the terms “robust average” and “robust standard deviation” should be understood in
*  this International Standard to mean estimates of the population mean or of the population standard deviation caleulated ‘
using a robust algorithrn.
Denote the p items of data, sorted into increasing order, by:

R 2 TS~ TIR PO SN Ip

Denote the robust average and robust standard deviation of these data by x* and s*

Calcuiate initial values forx* and s* as: - .
= 14
. x* = median of x, (i=1.2,...p) (C.1)
s*=1,483 median of |, ~x%  (i=1,2,...p) : " . (€2
- ’ -

Update the values of x* and s* as follows. Calculate;

) . §=1,55 X (C.3)

;D For eachx; (i=1, 2=..., p), calculate:

x* =&  {fx;<x*=6
x] =4x*+8, Hx;>x*+8 : (C.4)
X otherwise

Ca]cu}ate_ the new values of x7 and 5* from;, .

=S5 /p | (C.5)

s*‘=1,13-4\/2(xl,-'—x*)2/(p - 1) - | (.8

where the summation is over i.

The robust estimates x* and 5* may be derived by an iterative calculation, i.2. by updating the values of x* and
" 5* sevesal times using the modified data, until the process converges. Convergence may be assumed when
there is no change from one iteration to the next in the third significant figure of the robust standard deviation
and of the equivalent figure in the robust average. This is a simple method to program on @ computer. -
L
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EXAMPLE . . -
. .

Given the following data: : ) ;. e ’

: ‘ o
unit: (duplicate) counts:
1 71 =45 Zqp :flg
2 21233 zpp=42
3 3 =40  zzp=42

{=3 (three units)

J =2 (two replicates)
zylJ= (45 +49)/2 = 94/2 = 47
2/ = (33 + 42)/2=75/2 = 37,5
25T = (40 + 42)/2 = 82/2 = 41

N 1.

_an2 42 _ 2 a7 e 2 A2 an?
r, - 45-47)% (49— 47) 38323767 wa-3752 @04 L 42-41)

47 - 47 - 37,5 37,5 41 41
=0,085 + 0,085 + 0,54 + 0,54 + 0,024 + 0,024
=1.298 )

T4 should follow a y>-distribution with 17— 1)=3x (2-1) = 3 degrees of freedorn.

Tested two-sided at the 95 % confidence level, the lower and upper limit for this distribution are, with 3 degrees of freedom,

0,22 and 9,3, respectively. The calculated 7y value (1,298) follows these criteria,

Tz;= 45 + 49 + 33 + 42 + 40+ 42 = 251
z,/1=261/3=837 '

2 2 2
T2=(94 83,7)%  (75-83,7) L (82-83,7)

83,7 83,7 83,7 . '
=1,268 4 0,904 + 0,034 '
= 2 206 ’

Accepted variation for the batch is: LA-1) g 2. :

Here To/(J- 1) = 2,206/(3 - 1) = 1,103 and thus follows the criteria for acceptability of the batch,

/o '
B.2 Test for sufficient homogeneity

This test is recommended for cases where larger numbers of organisms (more than 35 to 40 cfu per plate) are
present in portions of the test material and a target standard deviation, o, that describes the performance
expected of PT scheme participants is ‘available. It is based on the "sufficient homogeneity" test of
Reference [11].

22 ©1S0 2010~ All rights reserved
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Given a set of test material portions analysed-in duplicate with results expressed in log units, the test is _
passed if the between-portion variance, s Szam, satisfies Condition (B.5):

2 2 2
stam < F1(0.80 ) + Fpsl, (B.5)

where sgn is the analytical variance. This test is less likely than that of 7 — T, to lead to the rejection of a test
material that is not perfecily homogenous (analyfical resuits follow the Poisson distribution), but is sufficiently
homogenotis to be used in a proficiency test round with a target standard deviation of g,. This is because
materials are accepted unless it is shown with high confidence (95 %) that the fiiness for purpose criterion of
Ogam > 03 op, Where og,, is the standard deviation of which sg,, Is an estimate.

EXAMPLE

Given quanfitative resuits from the duplicate analysis of 10 test material portions, caleulate the ditference (D) and sum (S)
and the square of D (D?) of the decimal logarithm of each set of results (Table 1).

Portion Analysié 1 | Analysis 2] Loganalysis1 Log analysis 2 D S - D?
1 - 35 51 1,544 1 1,7076 -0,163 5 32516 0,026 733
2 52 46 1,716 0 1,662 8 {1 00532 33788 0,002 835
3 35 33 1,544 1 1,518 5 0,0256 3,0626 0,000 653
4 53 38 1,724 3 1,579 8 0,144 5 3,304 1 - 0,020 878
5 30 40 1,477 1 1,602 1 -0,124 9 3,0792 0,015 610
8 33 30 15185 1,477 1 0,0414 | 29956 0,001 713
7 41 80 1,6128 1,778 2 —0,1654 | 3,3909 0,027 346
8 35 55 15441 1,740 4 -0,1863 | 3,2844 0,038 532
9 68 67 18325 - 1.826 1 0,0064 | 36586 0,000 041
10 52 50 1,716 0 1,778 2 -0,062 1 34942 0,003 862

Calculate the sum of D? and divide it by twice the number of portions. This is the mean sum of squares of within sample
variation, §,,.

In this case, §,, = 0,138 2/20=0,006 91.
Caleulate the variance of 5, and divide it by two. This is equal to 5.

In this case, §,, = 0,042 24/2=0,021 12

Then s2,=5,, and s2;q = (5o ~§w)/2

In this case, s2,=0,008 91 and s2,, ={0.021 120,006 91)/2 = 0,007 104

Values for Fy and F, depend on the number of portions examined in the test. For 10 portions Fy=1,88 and Fp = 1,01
{values for other numbers of portions may be found in Reference [11]).

If the target standard deviation to be applied to the proficiency test results, o is equal to 0,25 log4o units then

2
Fi(0.30,)" + Fas2, =188x(0,3%0,25)° +101x 0,006 91=0,017 55

This value is larger than 52, (0,007 104). Hence Condition (B.5) is satisfied and.the test material is sufficiently
hamogenous.
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