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96

97
98
99

100
101

102
103
104
105

107
108

109
110

111
112
113
114
115

116
117
118
119
120
121
122
123
124
125

126
127
128
129
130
131

YDUILAZNIT LTIU

1.1 pilethlumuuziilunisadisanuaunsalunsasunaulaniunnsineveansiesei

a a 4‘

N9ATVINeT ieyagliiesuiinisanunsadiiiunismuderivuaiinettesiunsaeunau
lavesnanisdn arudenivuaniiliinfienduaiu1savesiessljuiinisnaaauwasy
WosUURnsaeuLiiey ISO/IEC 17025

1.2 osUftRntmadey awnsnihdiedlulludmaudelud
1) MIagEay
2) MmanagouAgtesiunsimuTans9ds
3) MIMIVANAMAINKALNITUTEAUANAN
1) mAAdenaziauniiieadosiunm i einiadine

£
1 a

1.3 NU83UT0958UUMU (accreditation body) anunsaiaiietlulddunuinielunaslvnig

Y
FusewieelfuRnIs

¥
1 A

1.4 niheauinfuguanisngung (regulatory body) anunsainaiefluldiluwuimeiiy

U

ALLARNINNS) WY
U
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132

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

156

157

158
159
160
161
162
163
164
165
166

2 unin

AUEILIsaaeunaulanIaNInsInen (metrological traceability) 1uanUfvesnani1sin
fdFeudisunanstaansiosfjifinig vilvinanisTamardanunsoiouidieuiuld Taons
Sadsludasnsiiduieniuianiu anuaiunsaaeunduldveananisinagyinlinanisindiaaiy
dndedie uenanianuausoaeunduldvesnisiadelinnuddysdonisusefuamninves
ﬁaﬂﬂﬁﬁami AUNIMIFIU ISO/IEC 17025: General requirement for the competence of testing
and calibration laboratories

Pagtiunslinseidiugatninenfianuddyimnadiuinues gramnssy o1 wissd1ens
auulns 0113 o1sdniuazdauinden msiamenugadaineussnoufeitnageuldmamnn
(qualitative method) ifu3snsavsdinudonguuesgduniduud euluiogis s1eaunadn w
w3eliny (detect/not detected) 9aun3dreniistminviousuins uazitnaaeuidesuia
(quantitative method) HuiBasamuiuugduniduuiiouluiedns Tnsvalusigsunady
ﬁwmuaﬁum‘%éﬁiamaﬂﬂfﬂwﬁﬂﬁaﬁmm fvhedu Colony Forming Unit (CFU)

AINANNTOABUNAU AN SINGIVDINTTAAIUTaTIINET ldausagaunauludiniag
wale (51 units) Wmdloufunistanisnuiand vieduiail Hedmsanusoaeundulénig
wasineveamstadull awasundulufannsgudideiiduiivonsu Teuduasdesiinaseysia
Weqaunisiigniewmsaturiinuazaeiugénads (reference strain) way/mioasiiusauuuy (type
strain) ﬁLﬁuﬂaﬁ;ﬁu Favzdosenfuanusnianeas (Specificity) warmnula (sensitivity) 289075
NAFOU

Augvhaudsdnriienars dodusuanislumsesuisauansnasunduldusnanista
Meiugatine Tnematuisesdusznouivihlildundawansiaiiaeunduls msusefuamnm/
AIUALANNINTYDINANITNAFOU AADAIUFIDEINTUAAIUANFIUANNATaRUNSULINI9AY
9TInen eteliresufifnslsdnulndlaliunddu uasioliifuumeaiifeaenay
DuwwmsdwiumiglinissusedddlunisusznounisiinisiusesssuuaunnaesiesfURng
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167

168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

186
187
188
189
190

191
192

193
194
195
196

197
198

199
200
201
202
203
204

wann1sN2luIneANgINsadaunaulanINInsINe

3.1 wuIRauazUSUNIREades

n3UsziugmuAIm (Quality Assurance; QA) UM IANIUAINTINUIMIANAIN 3{99]1
TiAnausiulainazussatotmuameiuaanin msUsziuaunmiugading1azyinli
filalunanisin villinanisindannugndes vilinansmaaouneiesl foAnsilnaniwls
119551U BeAYTENaUNdAYYeINTUTEAUANA YR TR LaTIne Azdetende
YANTHANABNTALALANTILNG annlandouiviizan msliiaiesdlegunsaidilasy
msasufisusaznsthgssnu nslEsmsiafiinunisnsivaeuniomuasuanugnieadn
(method validation/verification) n13AIUANAMATIN (Quality Control; QC) N15USEIAIUAN
mnulsiutuoureInsin uazamansnaeUNdUliNwIngIven FanmsinvesnnsusEiy
AUl URNINAdeU Ae N1sUfuRnudemmualuninggIu ISO/IEC 17025

msUszRuRanmazslianauRanaiavesnsiuluesd fUan s ilelfian
msiulaindnsufoRnuiigndes uazannsoairennuindedelunsyuiunsitase
naaeulikAgsuUSNIvisegnAle

gelutenarsatull asiduivesdusznounisusefuquamdmiusiesujoinng

'
a a =

9aTInefianizianzas laun nsldnIasdionargunsalflidusnanenanisin nsusnw

9
(% (%
a

WAUNTTD19BY waznsldomsias e nlinunwalviudasiesl JURN1598% NN
anunsalussgndldlimneausaly

3.2 Adwiwazieny

ANuaNsaaaunaulanIsInsInen (metrological traceability)

auvivesantsia Tngfitantsiniuduiusivaserebsoselivmaansaouiiouildsn
ihuenarsld lnemisaeudievusiaznSeiaumonulsiueuntin (Vi)

vanewn: WisuauiAvessanisinfiaeundululidaunassuisensulilussdvaaviossiu
uLNwIR viEeeeunasuATesedereies

o 1% a

601909 (reference material)

sagiitueniusuazianenaiisadeiouvautiisyybidnumeausununlunsly
lumsiavselunisasisgevautiszy (VIM)

wneg: Janiiin1sinnanududodioniu muedes Snudnvurmmnzautenisaun
AMAINYBINITIN

”aqé’w?n%’maa (certified reference material)

o ¥ a o

Janondeniienarsnang uaseanlngevanside1uraviin uazlvimauianseyamilanse

na19A1 WieuAvANlbuiueuIToNFuUSHY uazaIwa I TadeUnaUls Tngly
S sAauvmasa (VIM)

wnemn: Yandadaiildsuntstmunnaandiviadounniniud138manesine wiou
fulufusesivzuansavesnuaifnaysymanuliiuiuey uazmsasunduldvmanasing
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205
206
207

208
209

210
211
212
213
214
215

216
217

218
219

220
221

222

223
224

225
226
227

228
229

230
231

232
233

234
235

236
237

238
239
240
241
242
243
244
245

YaaAuUAY (quality control material)
fregreildlunsusziiunanisdniunuvesiesfUans aeldvoundasiinves
AmnuAmALAdouTlsansUld (tolerance limits) vesisAlaTgiimuald audaiegnanuny
éf';asmmmgmﬁiﬁumsaauLﬁﬂULLazﬁaa&mL%aaU (negative sample)

a a6 Y
QAUNTEI
UGV IUTAMENNIIUTEaB DR N BN 19T BAL ULrRaIINeT (serology) WUgNTTH

a

uwndafiinuudnindauenainunasle uasunadaiuinwidaau enamneis aewusiunuy
(type strain) a1efugiiusnvesiio anaty 4 nioatewusuinsgiu (standard strains)
aneugiissyluninsgiusing q Wudu sufaseiugildfunisdnduunlaeviesjiannd
annsaaounduldlufsaeiuddunuuiilisnids ieligldannsailuldldnssmuveusie
IR ingUIzaIRnIsiTau

a

99 (reference culture)

nsusiuAMAIN (quality assurance)
Aanssunsusmsaanmludiuigeiliinanuiuladnasussqledmunnsmunun Keg
nyin

N13AUANANININ (quality control)
Aanssuvsenisaidunumanaiin ludiungwihliussatamuuanemuauA KA Tin

n1seeuiigy (calibration)
nsugUaaIunglaeulviisey FeluduusnasisnuduiusseyaneUsunua Il

ULNEUNITIANLARINUINTTINNITIN agATUTTaUTET UM Limhaun 1T InTI Toua U US A
YT uazludud 2 aeldasaunaaenarias N iuauiussialvlaaanisinaina1usy (VM)

Aaulduduaun1sin (measurement uncertainty)
Fuvsasulaiiantuavdaldvavendnvaizianizvedni3n sy 918 Y89A YTV IFITI I
3o Juetitudouanls (Vi)

n13nsdeuauldldvesisnageau (method validation)
nsBusunisnnaniquaniiianzvesisnageuuazdnimang uiiuusss onts
i lUldnugagaaneanie wasaunsauITARAlAATUIIUAILIENNS

nsnaudauauldlivesiinagau (method verification)
N1SNAABULNEUIANINIENITIATIZANINTFIU NT0TBNITIATILNDNDY NIBITIATILHRBY 9

o b a wa = v = [ wa ada ¢
Mhlldluiesufifinig darugndesazainuiisadulumunuaudfivedisins ety
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246

247
2438
249
250
251
252
253
254
255
256
257
258

259
260

261
262
263
264
265
266

267
268

269
270
271
272
273
274

275

276
277
278
279
280
281
282
283

3.3

3.4

faaaundn Bandunisia uazransin
3.3.1 Asiloaurda (measurand)

Aafllanunta Ao “USunaiidslaazin” (quantity subjected to measurement)
faagdesdinsszylidanudeiidunsialudnuainwiedaUina windnissey
L%qﬂ%mmwéfaﬁzu5&%@@%«%@@3% Tusanans (matrix) ialvu wagnisiatu
sweulumbeerls (unit) uenaniazdessyyin Tafeisduiunsinerls nsszyd
Lﬁ]mm’;’mﬁmméhﬁ’fgaa'wmm?iﬂ%mmﬁﬁﬂai’wfmzé{aqﬁmm%’mLﬁ]u

av9adineivarnvangludeiiannsninauaznsvaould Tasviludediin loun
wuafiFe 1h¥a wazqdunideng 4 dewvseanld 2 Uuuy Ao W@eganmdildlunig
p329v1in wuvdelinuqdunddidmanedy 4 Yuideuselushodne Fdddlunmansaam
dorolsa Aeitialudauinansdunisnsamiuudedvudeusyluomis g
AUy i ufuinansdnaninueiennis dailnisseausaludnouduld
ﬁgwufﬂ ey (Colony Forming Unit; CFU) #1380 (Most Probable Number; MPN)

WDudu

3.3.2 79ALUUN15IA (measurement procedure)

Buunsin fe “Ausseednuazetsasdonvesmsiaidulunundnnis
%a (measurement principle) nils n3ounnia LLaz%%mai’mﬁ(??qag'uu'i'%"j’mmmgw
(standard method) wazsaudsnisauraile q welildnanisin” enaisussens
TaudlunsindesdineaziBeaiganeiganidunsinufianuls waglasunisaiun
W HuiEATindaeYalulalad (Colony Forming Unit; CFU) niefiAnaiuiazduy
(Most Probable Number; MPN)

3.3.3 Wan139n (measurement result)

NaN13In Ao “gamesiUTunaiiteldindusumurediionunia nieusedeya
Aeadesdulafiusing” wu ludeuTumagdesdnisszyduawminenisin aaulil
uiugumsin mnuraalAde an1gdsds Houlumsdn wagnisuansfeannuanings
gounaulivnaunnsivevesmansin (Wusu

WINTFIUNITIN UaTNUIBNITIN

3.4.1 11ATFIUNT5IA (Measurement standard)
1Asg1unsTn Ao gadrsdwiainariiismuniudeldlunsiavietines
wsfineinis ¢ Wudiiiinuasinnuindede ddfiduiiugiulunisuisudiouna
ms¥adldanedesiienioisnisee o
u1nsgIun1singasliiinanuindedowasiueuisuld lunisindives
wmsfinesseninaies RN Mo Adeiuansaiu il elinanisiaiduluegag
denndemaranansaliissuiisulalusenimiisnunsesenineseme
wBe: 1RSI IR aduasvidediofinsiuan 1w £ coli 5.0 x 10° CFU/mL
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284
285
286
287
288
289
290
291
292
293
294
295

296
297
298
299
300

301

302
303
304
305
306

307

308
309

310
311
312
313
314

315
316

317
318
319
320
321

3.5

3.4.2 ¥i78n159A (measurement unit)

yiensin Ao Adldlunisuanamieinuiinuveaniiines viedadiindsia
mirwnsiaagliannsasuiisuwasndlatoyaiiioadostuuimadu 9 14 by
Affinsguimuslagesdnsudeanduiliieates niedumieussinmdeafuiily
fuagraungnarsluusazaiundvn wu CFU goaunaan "Colony Forming Unit" a8y
mhefldlunsiusiua weemsiaviunamenaunislumediiiulalunudsade

A1sdaUuigU
a . . a a va v A a' = & Y
n15aouLiey (calibration) An n1sUfURuntelddaulensey Fedduduwsnaing

ANNAITUSSE I USINaiua kil tuaunsIantaanunsgIunsin LagAunauly
AuanuldwiuaunsInMdaudunusANUITUY wazludun 2 agldasaumAfINanIds 1
ANuduRuSIalilaNanIsInaInAIUL

= A a 2 = a o o & A A !
'Vi&l']ﬁllﬁ/iﬁ!! ﬂ']iﬂ@ULVIEJUIUV]'NQaGUTJVIEﬂ A9 NITLUTYUNYUNANITIANUAITAIBLTDNNITUAN

< & [y Y % & awvad o Y a
Junsguiumsiiugiulumsuanianuaiansatunisaeunauld aduuwinsldianilan

N9 FRUANUFUNUTTENINAIUTENIUUDIEININUIIA (measurand) TWHwInsgIunsin

(measurement standard) @Jﬁ’rﬁa 3.2

3.6

Jadenaziiaulannsenunananisin

Tun1sianseneasudniitadewazdouleNdinansenunananisin 1wy lun15ns99

BATIAUTINANTOAUNTE NanFIalasuNansEnUaINTaTesing o enfegiutuy

- gUNONYDIANINLINRBY
- DIMNTETD
- mMauSne T Run3deneds

Wethisnsaweulvndwansenuwasuly azvinlvnanisianladsulusme Tnedade

AN 7 Ysyn1s NLDNSnasnanNan1sin tawn

3.6.1 HUfjURAu (operator)
fuitRndlunszurumsmaaeuiduiiadenisfienvdmasenunainndou uay
mnulsiituounsinegwiiteddny Tunsdilyaraunnimidainsiadeatuenadwa
somulaiuiueunsindidnaiu Jadedng 9 1wy esdauf Usvaunisal vinwe uazay
Frurgdrudamanenanisia fetu 1nsgiu ISO/EC 17025 Fsidorivuaiigae
ausTouzvesyAnaTildutaunnglisuiunsie

3.6.2 @n12anasy (environment)
anzuIndenvasiivinisnadeudinanenanisin fawUsae 9 209d01e
wIndeu wWu gl Wudu aunsadimansgnunenanisin walufifvesnany
AaLAABUNTTALa ALkl U LEUTINBINITTA Fan1sVRdeUUINeE19e1all AL
goulwioaniizundentnnniinisinededu IngvlviesufuRnisdesazein Ta
N 6/34



322
323
324
325

326
327

328
329
330
331
332
333

334
335
336
337
338
339
340
341

35

sean1snegeululsinuos 9 wIalull 1wy Ysunagdunidlueimalidiiu 15 laladl sie
15 undt dovumeide Uiinaqduniduuiuiiufifnulinigiu 100 CFU defiui
50 A9 iung wagdusiAandedadhiiadunis Tnsvinisidngedislion 30 uni
Hudu vausferfuiiuiiviesujiinsldasninaniegaidu mszasrilideaunisis
N8

3.6.3 A3psilanazgunsal (equipment)

\n3eafionazgunsalifiudsddny esandmunAdedanssiunisnaaey titels
Ifnanismaaougniosuazifuaiainiian wndsaileasdesiiuurufuanmiloudu leun
fgonsldau Tduiinn1sldeauuszdniu (log book) dTufinnsungesnyiuazges
\n3esile wazdinsdpvhuse insaeuiisuuasynuasuiniesile Tnsinseadlondnildluiy
yafugatiinen el

guy (incubator)
yoog a4 A Ao a % &
gunlunIesdeninisaruangungivesoinianiglug ldluniseunizivedl
druusznaundfy Ae uwnasnllaauiou visrldaazdteanlunistionszansaiy
Soulimuadinaue Wosngumngiiinasdensasyiulavesgadn duuiadndudes
gouiisuuaznsavaeugamginielug weliiulaindulumuniuseanisld
elvgamniingluduuiioungiiniunasaall nsldauguuaisilinlduazanse
aumngivesguunaunslidanuegeiey 30 w17 MsaeuituTued futeimununsgu

3]
A a k4 e vy a 0 1 !
ANeTelde198e Moy

geunyil 578115 MPE*
qmwgﬁﬁ’lsﬁmuﬁ 35°C temperature accuracy & stability +1 °C
qmwgﬁﬁwmug’f 36 °C temperature accuracy & stability +1 °C
qmwgﬁﬁ%’mué’ 42 °C temperature accuracy & stability +1 °C

M vesuJuRnisanunsaaeuiisuiusdiv MPE vedaseilonssyluis

n1sAsIvEBUNAGBULTEY ATeaeuynswisaslugiildsunisasuidiou Tngldinmsi
g9u5U error + UM (Uncertainty Of Measurement) < MPE #5alglnaust a1y 1SO 7218
o stability wag uniformity 1Ay MPE 9asiavndau

vunewe: Aslden correction Tunsdlfinanmsasuiisuiinansynusienisanlddnauly

nsainaeusuluiullasvinnmsniuasukaz i gy
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357
358
359
360
361
362
363
364
365
366
367
368

389
390

391
392
393

n1snsavdauvneldu

1. n379apuUsEa1 T (daily check) oehation 1 ass Tutuvhms lnelsgumniives
uAsTiteunsey (vdeunefdaldfufoReusndealdguw

2. %1 intermediate check \Uusyey q AUANNWLITEN U30DE1910Y 6 Liou
A%t mevdamsdeuiioy

)
Y

dqaﬁﬂﬂfauquqmw{]ﬁ (water bath)
Huiedosilefldlunisguommaidendeviavumanaaey Tagldeuieuniniiii

g19msldesthauaugunndfiiUnduiieannisgndenn annudouuasinusesy

RIVRI

wemn: Masaevsziuilusieuldnunnads Tnedhagdesgeninsedudiiis

[
=1

#ga (minimum water level) WazAI38INI1USUIUAIDE199T80IMNTIAL AT NABINNS
gU 98190y 2 LURLUNT

nsnsIvdauvaE YUY

1. #57980UU¥IIU (daily check) agsilas 1 ads lususions

2. %1 intermediate check \Uuszoy 5 MUANLNUIZEN WTDDY1UOY 6 LADU
afs mevdsmsaeuiiiou

¥ Y] . o
pauausau (hot air oven %3 dry oven)
JunIesnldanuseulunisiligunsaluianiousiaainite Tngldninusauuni

FarpinsszAugungiignietLazminzay n1sldeudiulnglddmiveuinisaunmie

2

gUnsaifinumudaulfge Insevsidodunan 1 $2lus flgamgd 170 esausaifoa «
10 ssriaided Wovhanewdeqdunisivuidiou fevanfoumsasiiniesinguunii
1§5unsaauiiisviazysuud (calibrated) ag19gnias 1y tadasneslufines
(thermometer) l#unisapuiiisumesTudUila (thermocouple) n3ogunsnituiin
grunqil (temperature-recording device) AfiAnausiugMmnzay wazamsayineu
lpdaszainszuunisaivAueumngidnludd gunsain1snmaiaaisiinuazidenlunis
wansHaguugifinndmiowidy 1 esrneaifea nsaeuifisuiuegfudaimun

1IN Y1983 Arveau

RRIVHE 578015 MPE

170 °C temperature accuracy & stability + 10 °C

nsnsavdeuNadauiayu Tanaueiueusu error + UM (Uncertainty of Measurement)
< MPE fie + 10 ssAwalded (Munisigaudisuidiniinis + uncertainty liaisainin
160 DeANwadyd) Wseldinud stability uag uncertainty LSty + 10 ssralfod

#13 1SO 7218
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394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411

it

416

417
418

419

420
421

422
423
424
425
426
427
428
429

430
431
432

nsnsRERUYME U
1. #57980UU¥I1IU (daily check) agsilae 1 afs lufuvinnns
2. ¥ intermediate check {Wuszes q auaumLNEELRIREN9LBY 6 LDy
afs anendimsaeuiiou

£ & 1 g [}
ydaleginvananunule (autoclave)
2, = A A ° v & X & & 1
Jwasesdenldlunisilvsanigelueimisideudenavaunsaisig o Tu
el URn1s Inglvdandesnisilisaanweduianuledrdudingungiuay
spegIaInmuun Mvihuvesasesisletinssiugs lduannslvleurluunuiionnie
ludifaaunun udUadditsauainuduwazaagintgludidaiuduniunnnua
\Hengaumgiivedloundudy Tanuduimsaniuaiunufatuiiewinsaauiey
wazasIvaeuvayldnu ielvdulainldauldegrgndes
Tunsldnuaisasigaeduviiniglunie mnseduiniidesfiuluvinisiudiaty
Y = P = H ) a8 A i @ 2 8 a
oty (Wnldarsidutindunseunayea N lliingnau) AUNTLNIUDIIAULNUSTIIUAT
NAIUNLIBNY FReE19NHBINTTANTBA UL N1FINTUE BINISLABNLTD K3pa5HAL
PADINITAMID AITIALALUALNSINTUNULATDS AT ALNIINNIU
A5aRULEUAUNUIEUN18UaNAITAILTUNITREN19UeY 1 ASe Aelu 1 U %3s
AINAIMLIEAN N1TARUWIBUTNRE T U NUALIN ST LN TRINlEE1989 wagi
intermediate check Wussey o aumLIMEIYEN Aag1aLTu

QoA $78N13 MPE*

121 °C temperature accuracy +3°C

e MPE vasgaungiidmanelsiiu + 3 °C

Asnsvdeunadauliiay Tainaueigausu error + UM (Uncertainty of Measurement)
< MPE visaldineust au 1SO 7218

n1snssauvayldau

1. nsnaeunaztuiingamgll anudu demietavsusdensnsin wasnandild
sumnads

2. psavdeUTEUUNMITULArUsE AV A e uadesilvlarusafugeogetion
Fouarade nienmunsgruiisnsdafaenismaaou spore test Insldavosuas
Geobacillus stearothermophilus Tnevaonvesdew 2 naen il

yaond 1 tilusunssindeiigungli 121 ssrwaidoa iuan 15 und

yaead 2 lirunssnidelfidugamunu

1%
Y

NUuIEeInasnlUunNgamgll (60 = 2) esrnwaidea Wulian 48 T7lug
e NI ENENGaLUzd Inedunanisidsudvemasadofiinsdnielana 81113
& & [ @A v ! < 1Y) v & v v & &
Hesvevzdinaudiimainuuilung 48 $ilus dnsdndelilina ermsideuie
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433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

450

451
452
453
454
455

456
a57

458
459
460
461

462
463

wdsududivdes ilesnnsngnudeseeninsewiniiuuafiedinmsiaiadule uay
wiauuresomadsatefidungld Gvdemosduiinwesaunsniasuudasldide
srovnamstauuAuly fafy asdunsvaesmuaundsanvaduna 24 dalu)

3. 14 maximum thermometer agnstoefauasas wiamumnnsguiisnsds

wSaeinAulunsa - A9 (pH meter)
¥n1saauiisudlaninsm (calibration and standardization) Ag@15azany
Tlasumsgiu Mduseautand1adaiuses (Certified Reference Material; CRM) niau

a o 1

nsldauietansredsiusesediation 2 vin lnglinsounquaridesnisin a1l
AsouAullYiana198e5useedn 1 vilin autenalstouuzdnisnsldanunisguasny
LwazMSAOULTIEY pH Meter with electrode assemblies Tngazdiaasuaine pH Wiy
7.00 viFemuiigudnuuziniugansn vdaniurhnisinasazare e sy ui
.fu second source 3 verification buffer agstioy 1 aiflaldunisnsvasua s
I¢ndudnlnsaiisuiuinasifidimunly andudredidninsadeiingu nseauivg
$uduihiisdninsaiterdathdiu tluanieneaoumedtmely wosfidnis
srdadldinaeilinunzauiuinias pH meter uagisn1smagdeu

LNEU9IN1SERNSUAINSULATEY pH meter

NAYINISEBUSU(MSaAY

31YN19 ) ¥ a
VINTUAVDIHNEAR)
offset at pH 7 + 30 mV
AT (% efficiency) 95 % to 105 %
N1SNIUEDUAN pH V84 reference buffer
solution (secondary source for + 0.10 pH

verification)

lunsdlnnsaeuifisudianinsaneaunislduai % efficiency lan1utnast fos
forsandedl
1. asdeuddninsnindeundeld Tnensidsudidninselml udwinsaeu
Wigulug
2. wmnwadslusnuinae Traiiunisaeuiisumslnilamiuiimes

o ° = o v I3 = =
Touurilunisidenldarsazaretinlesuinsgiulagsneazidendy 9 a1u1sn
Anwuiuinlaainienas Yeuwuzi1itnisldanu nsguainyl wazn1sasuliisy pH

meter with electrode assemblies
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464
465
466
aer
468
469

470
471

472
473
ara
ars
476

arr
478

ar9
480
481
482

485
486

487
488

489
490
491
492
493

494
495

496
497
498
499
500
501
502
503

1A399%4 (balance)

Huiedesdleflidasedns ansiedl wazonaidisate nmsdeniedesdaliivanya
fuarudesnmsldnu demsudmindanuargeaniifomnists uazauaaiaad oud
poufulalimsiAy 1 Wesidud wu & 10 n¥u Tulu IWldeTesds 1 fumis 3o
1 n¥u 3l TldiaTesds 2 dumis msdeulfivuuazyi intermediate check Juogify
Formuauinsgruiineadesiildd1989 nTen1u guidance on the calibration of
weighing machines used in testing and calibration laboratories (UKAS LAB 14)

g’iﬂaam%a (laminar air flow %38 biological safety cabinet)
Juntesdienuauanyilanils Fserdendnnisinauvesueinefinaunazisiu
nsesenIe HEPA Lilelvinsundesilday deehs uazdanndon Tnsldidndusinds
BUNARTY 9 LU FEUVSElueINA
Faenian1sin1snTIdeUNIINILTaLHLNTa8NIA LAY UTEANEA WD
waen UV mualouTevguevionunnumigay

é’tﬁuuazé’mj’wﬁa (refrigerator and freezer)

- 1By (refrigerator) 1lumaiiusnudegivomnsasade 1o arsedl uay
Houuaiide Tnedifuiildifuieautemsutifufodonmgd (3 « 2) ssmiaifya
Aenansdsdasonuaanimun drugiiuiildifiuaisdu 9 desloungll G + 3)
NGRR GG

nsnsRdaUvaE g
1. n57980UUEANIU (daily check) ag1stles 1 Ase luwiuvinnig
2. 91 intermediate check \Uusyey 9 aumANUa

- Fududs (freezen) AldiAufMegvomsuIuTs guugiidiosiriundeninii -15
DIANYALTYE 130 -18 DIANTALTUE 1130 -20 DIANTALTUE MIULBNF1TO19DINIDANY
28NANNUA
AISNSIVHBUNIT LYY

1. a52980uUlsEsTu (daily check) aehatios 1 afa Tufuvinnns

2. %1 intermediate check (Juszes 9 MUAINULNUTEU

Wasludinas (thermometers)

Huieieailefldingaumnagiindesdienidesnruaugungiliivunzauiunis
yoaeuluiesUfiRn159a7inen el readability Andrdsiiayinegstios 3 wi (ngdl
flaianunsodavldannsalisnennild) wu deumnedo gifu furuds uazerninfou
N13737980UANYNFDITBINIAIUANY UM TveuaTosiiomdnd Sududodd
woslufimeslunismsraaey fduasdonmeslufinesiifiaugnioswanisiali
wanzafutseumgifiFesnsmunu Ineshlumeslufimesalfluttesuftins fead
QREGRINE
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504

505
506

507
508

509
510
511
512
513
514
515
516
517
518
519
520
521
522
523

524
525

526
527

528
529

530
531
532
533
534
535
536

537
538

guunll 578113 MPE

gauniinldau temperature accuracy 1/3 Yo nungd
N9BINITAIUAL LU
(5+3)°CMPE ==+1°C

nsnsIvdauNagdauiay Tdinaueiuensu error + UM (Uncertainty of Measurement)
< MPE (+ 1 aspiwalded) viasluinad »iu 1SO 7218

nMsdauigy

1. reference thermometer mmﬁlaéwﬁa‘a‘v}ﬂ 5 U uay check ice point ‘Vﬁi)’ﬂﬁ
ﬁ%ﬁamﬁqﬂ 1 U ¥90auA UL URINLDNETTO1989

2. reference thermocouple mm%ziwﬁaanm 5 U wag check ice point N
1 U ¥90010A IUIALNZ BUAINLNETTO19D9

3. working thermometer TnIU@UAIY reference thermometer 7l ice point
viogaiion (gamgildnu) vievharwiedislioannd whenuamsmangaumy
LONAITO19DY

Lﬂ“%aaLLf’\"aLLazmuLW'm%awmaﬁn (glassware and petri dish plastic)

wiesuAfildluiesufiin13gadrinernasinantanamuningeuin
low — alkali borosilicate tiatlosiunisvedsves alkali iRmivewdy Tngazdosd
Snwasdou waylifisesTadau Inoedesuffosdinuasetn UsiAanaisnnaieiia
masiamm‘%zy}@u‘lmam%@

3.6.4 2599 (measurement method)

eI
Judsnlasunisseusulusegdvuiune@ sedvaina nieszaugiinia n3e
JEAUUTEMA Y3Rs58AUNlasUNsEaUTUTRIYARaLLATIY

= ad

n131aan3s
A v I Y Y vas Y & o w A 1%

nsfingnAszyuluatednualdnusldisvesgnandudisuusn mnnsaliignan
Llaseulvldisunsguenaldisnadenduld F935n1515endu (alternative method)
nldaesiitoyanisnaaeuniulilavesis (validation data) ATOUAGUNGLYDIFI0E1
(categories) Nin@IN1INAZDU (g ISO 16140)

nauNvesUfuRnsazdIsnaaausing q WY viesuuRnisdesdinisniuasuds
etuduauaNnsaveiosUunnIs
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539
540
541
542

543
544

545
546
5471
548
549
550
551
552
553

554
555

556
557
558

559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577

n1saaunaulanienisin

nsaeulfisuindesiiensalaouiiisulnemionunieuen Tiesufoansidonyly
Uinmsfiannsalinanisinfianunsoaeundulsmannsine uagianaliuiueuves
nsiafieniuld nsdlasuiiisulngyaainimientisnunislu faeuifisudesd
ANNANNTOLAZADINAIAINLULEUVDINTINUTENB UL Y

¥
a a6 YV a o

Yoyduvsdanedldluriasu)iants
il Hidoqaunidiinauseduana (genus) uazseduwiin (species) Aldanannuvas
frindefieuaraeunduld 1wy
- quéifiuidogduv3sdnsds 1wy American Type Culture Collection (ATCC) #38
World Data Center for Microorganisms (WDCM) 1Jugu
- PinmsnedeuANgiuy Tnsesinsnageuaudiugyivndete Wy eadnsd
161 1ISO/IEC 17043 1Tusiu

- NN INAAB UV IUURNT Feieqiun
a
3

o=

guvzfaalasunistuduniuis
£ o

3
A aq -dy a & al v a va L & ‘&, a
Naaey (AN1315en35) Ingledunidnviesl jUAnsldneulueusans &

AavaNURnsInunTldny

TN
amstasLanazunldlunismaseay

AoailguandinsanuvieslfuiRnisdesmstd o Ingliujiaauenansninasi
U Waz/139014 I1SO 11133 Mnun

M3¥n nadeu Wiedeufisuunawl Tl sunsfnviiamnundeuniiuas
Usngluinasgrudaenarmvizedevuadengrang lunsdlififiminensiieaeluns
Fdunsnnaisiuiae Fesufiinisamnsaisdudunsiamadluldlilnenss
ifearinsnsiadeupnuldliveds wilunsdifidnsnennslideme awnsainy
Winnmsgulduisdn uazazdewimnsnnasumnaltldvesisluduidsauuly
91NUIATFIY

oflmnnsia nadeu wieasuiisudu lifiszylfluunspuidaenaisude
Formundula oslfuAnsfesesnuuunazimuiiznisin lagedendnnisain
NATensen1sAnwiiiunney wasdesdrdisdinisléundananisinfieeusuld Ae
finnueaimndousazayliviveunsialunseufidatr nanmsiadosanunsaden
AdUTMaRTINen wazneuismsTafinmunilvldnuasidosmseaouninuldldves
A3 Yafuriou

FaiRsnIamead ineniisnnsaumsgiu (standard method) sndaegns iy
mim%ﬁmm%’a Staphylococcus aureus 1435n0150152797LAT121910 Bacteriological
Analytical Manual (BAM) Online, Chapter 12 %38 Listeria monocytogenes 1435013
ATIUATITHAINISO 11290-1: Microbiology of the food chain - Horizontal method
for the detection and enumeration of Listeria monocytogenes and of Listeria
spp. — Part 1: Detection method \Judiu fefu Faimnusndudewinnismuasy
Aaltlavedisnadeu (method verification)
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578
579
580
581
582
583
584
585
586
587

588
589
590
591
592
593
594
595
596
597
598

600
601

602
603
604

605
606

607
608
609

610
611

612
613
614
615
616
617

N13AVANAMANIN (quality control)

o URNSA0ITAYINTURRUA UTUNITATIARANIUANUGNADIVBINANTNAFBY

fusunisnsafamuuaziinsUszifiuegsioilos sudadituiindoyanisnsainnu
puANINEEL 39353an199aT inuAadesiunsduiunsidudeounateagng
Faudnsduinognaluaudanisduanuagnissenuns aseunguiaiosde Tag
gunsal oM sidsadeuariioinud deiauaidesdiunislasfufifauidamg
amanusaiiielfduladinanismaasuiiaugndesindede uonaind
osAUsznauvaniidWayfililunisusefununmmanisnaaey TiuA n1suauAnnm
nelu (Internal Quality Control; 1QC) ﬁﬁ']Lﬁumsmugﬂﬂﬁ’umsmmﬁ’;aﬂmmzms
AIUANAUNINAIBUDN (External Quality Control; EQQC)

1. msmuquqmmwma’lu (Internal Quality Control; IQC)

Inquszasdndnuasnisaruguaunmangly fe tieliudlainanmvngey
Tuusiaysouvesmmaaeuiifinnuasitiase gnéos wiud1 uazasandosiuinamid
Amuald wnulunisarvguaaninaiely msdeniSnisiazanndniuainy
nzantuegfuiimsliesginaaou Tnsdosanuzadusumiugniesvessanis
naaould Fan5inismvauaan naislussliluamsnsiaasuuuiliunig
UftRnu wazthseddaliinnuianain Swaetsdnanismaaeuiiliognield
A13AIUAL MANUTN SNanISTIRABUBNENNSAIUAN AeilATIEiaMATIuTIaTe
wazaniunisuily lngveswjUAnsarunsaieniinisatvguauninatglula
vy BnuALIE AL Fil

- 71514 blank samples w38 fegeitiunssndenmageu ieuseiy
A MIFidumsveaeuitszuuUasantsUulourendennindon

-3l positive control organisms zlddmSun1sNAaUTIRUAIN lng
15T 0 target organisms Tusyduiilaliiu 100 CFU dovUSunawesiaegd
Haan15MAdeu (test portion) Widunieunndn 10° CFU AeUsunawediatad
deansnaaeu dudunisBuduinnisvaasudiunisldedsgndes Tnonanis
nedeuTetoaunIsliauIndenunndnunz it

-nN15ldweqdunsdnlvinaaunioeydunignlulyidinuny (negative
control organisms) {BLHAINNITALENAIURANAINTENIINT DA UNIENTENAUIN
funlduaauls lnananisnegeuvsntoqdun3dnlinaau deudunudn v

a

LANFNAINRAUVSENVNAUINYI LT oAUy

- MINAEaUT (replicate testing) LUUNINAGDULNDATINEOUAINEDAAR DI
YOINANIINAFDU ANTUNTIASTIAIDEN 2 91 9InFeg1sAEaAU (split samples)
seldduiunisnaaeudeslsuna Tneviig1nn 10 Wosidusd 83N Imaaausiiegns

a a A =~ N o 8
PIDRNIUAINUDNLAUILEN (APHA) b DUITDIAINNEINT0IUNITR D 1ha Y
UsgAninmvesyransluviesljuiinis lasauisaldnanisnaaeugilunisnien
Anuldudusulunisinla tnuginisiansuinanisnageuansaldan + 0.5 log

N 14/34



630
631

632
633

634
635
636

637
638
639
640
641

642
643

644
645
646

647
648
649
650
651
652
653
654
655

AN NITUTZLE UV DI UI89U PT Provider #1387 84108031/ precision
criteria Ingatun1sasil

1. YMNSNAEBUYN 2 T 981918 15 Aag1d (n) INUUUINANTNAGDULN
waadue log (10g) W1 L = decimal logarithms of counts , R= Range of

logarithms

2. ANUIURINAAINTEHINANVIIGIVDILARLAIDE
absolute Rigg = (Liag = Latog) UaEVNATINVOIMARNT (2, Ris)

3. AIUIUAT R

E _ ZRlog
n

4. Precision criteria = 3.27 R

2. NTAIVANAMAINAI8UBN (External quality control; EQC)

Junsmuauannmransiasizianmeuentite s udulalunanis
a ¢ = = i 1% a wa = g a =t
AT Ingnsieuiigunanismageusenitaiesluanis dadunatianile
YaansUsERuAMNEMTUTRsUURNS Tnelsneazidendil

- n5snlUsun TN AdauAINTIU ey (Proficiency Testing; PT) 21A
vheufidalusunsu (PT provider) Tnevthsauiidnlsunsy dedldsunissuses
AUAIMTZIU ISO/IEC 17043 witelviiulafsnnuaunsalunisdnlusunsy was
Uszidiunalaglimdnmsneadifiovmnyay waviiulalumumunzauvesiiegna i
Foamauduilefsrtunariinuaiosnasadisnawesmssuiunmageu
tesU fUANs T mKan st sk unaeifidvue Taefla |2 < 2 vide Tunsdl
dumsvegeudalinadodiauaenadasiua assion

- n15UTBUEURNATENIN1 U RN (Inter Laboratory Comparison;
ILO) Wumsuszidliuauaunsaaznsussifiunanisiageuvesiosu joanisaes
weslfjiRnsvsennndt lumsindiegamediu meldReulainmunlinas

W0 UAN15ARILNITIAVIILNUNITAIVANAMAINAIEUDN TABtFDNITITIN
Tdsunsunageuainudiuigfunitsauildiunisfusesmuuinsgiu
ISO/IEC 17043 upsidenshognmaaouiifissfunisuudeunasssnmveaaming
Az au é’m%’ﬁ%'maauL%q@mmwmwmaauﬁqﬁaaﬂmﬁLfJu positive Lag
negative AsdAnjliiifissudrosginansUszidulumaithsulusunsumaaeuany
FrunguienisieuifisunaseninaiesufiBinnsvesusagsnensnaaouiniy
uidsesnmnaeunuliniousuiiusazudlunaideauuiienaiiatude
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656
657
658
659
660
661

662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689

690
691

3.6.5 {lUIn1saaUigy (calibration service provider)

FeviesoAnisligliuinsasuiiisunionaasuniouon desfiansaident
THusnsianusalinanisiafidaruaiunsalunisaeunduldnisnnsine) wasian
awliuuueunsiadiveniuls Funmsinisveususesimunlidenadesiuaives
psrUsgnauauliliLeuNTIA

1'%

3.6.6 miLn‘Uin‘HﬂL‘ljaq Aun3981999 (preservation of reference culture)

nMsvadeun1eqatainedududeiidoqdunigsneds (reference culture) e
guunanIaaay iamﬁu’aLﬁuﬂﬂia%’mmmmL%aﬁaiﬁﬁ’umwmaawaaﬁawﬁﬁami
QAundgTialdudordunissneds mndimafuinnitligndosenvdmalidnums
waranuauiRveeqdunidiudeuntasly viaiiansneveteqduniassdald fuf
madeniBmaiAvinvnazannedlilunsiivinwivenzas agyiliansafuing
HeqdunidsaBauaranunsonuauamautRig 4 veatogdurisldu

Tneuniluios fiiins WWeuians (pure culture) axgneeAvdsulugsormsll
Huszeznafluuou elhiegdunisidulauaeifinedraiton Gondt msdaufu
HeqAuvddasaydu (short-term storage) iy msifufnwidontelutintu nisfulu
nduituaenidie n1suiu Wusu nsdiewde (subcliture) ddndudesummnitoaya
Wotestunsuudou waiilesnnnisdiedotasiue 9 Auldiaaiuu As$hvnde
UiavsauaunninduFessnn uenvridsdiaudssweamaudsuulameiugnas
waznsUudeu fafu Jagiuldtinnsunuiseisivuads lwligewhnisaede
Ueends 3eni ms%’mﬁuw‘gaﬁ;aum%éiwwﬂ (long-term storage) L¥u A1TWALT
(freezing) nsuaudsvufndauda n1snrsuiadu (lyophilization %38 freeze-drying)
Hudutunounisivinuidogduniesnsds useenitu 3 sedy dil

1. \ogauy3saneiuséneds (reference strain) waneds Weqduvieiunsgiuns
VIAAUIWBINNUA mmiﬂmmmmmﬂuwaﬁuaqmﬁwuﬁmmw‘u (type strain) 30@1e
Wuﬁmﬂummnmawaaﬂa (genus) LLau“U‘uﬂ (species) th | muwamaaawwuﬁuaﬂm
uasiAvdnuaetusiunuutiy ddaeiusiuwuuiinanasoadstaiunndiiu
muguiLfuidordunisuddudeioatu amnsodungldidelmiduameiusiuwuuls
Mndydnual (7) devhestavesareiugiiu vilfausoasundulufsaneiudiuuy
tfu 9 1¢ Tnsanusavesuuinisldaingudifuidogdunid (culture collection center)
TuussinalneiildTungideufu World Federation of Culture Collections (WFCC)
Feonaldsuidoqdunidlusunuuvana yophilization fiansaifulugifu (4 eaen
waLdea B 10 osmneaidoa) Idunanuviesuuuuidoan Ssazdorgniaifuldll
W

2. %098 UNTI91989 (reference stock/reference culture/stock culture) Wu
YAVBAUYDTUENUIN reference strain TuneauuRnsvseRdndmung
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692
693
694
695
696
697

3. @eldnudsz (working culture) FudeiinIousnan reference culture
%50 stock culture %138 reference material

Heqduridsnadeiionnnitedunidaeiusénds (aunnil 1) mafuinm
1 figuvgdl 70 esmwaidea ieanlonalumsuudeuvdenisnaneiiug mnifu

9 Y
a =<

aauvnfastu 1y aungddidu 2 esrnwaidoa 09 8 srnwaildua wse -20 996

U Y

= o 4 aaa
walGud 2wy lnsreLaIUeINsHAInanas

- - - -~ e -~
TUIAUNTEAIENUGA 1Y

A -
VI’FJ'QﬂDULﬁ!)'-D‘i‘\UYI‘:U

UAARAUBNANS

- T
wmtlaunYagaunsy

AATRUSTTOIERDR'

X X .
vuaMIIReNta 5% Sheep tlood
- P -
agar, TSA MIBaNMTRU] vilmnaml

- A o e v
ATHNASUR UG YR NTaYAUID
v

UarhaAURINWITTBRIUWIGUY T

Ufuanm

= W 4
Wulavitgaautiuanelusmsm

AL

wuldwnanududa (cryotube)' ua

ulutuda®

- J a Y a
ﬁﬂenlﬁmuﬂsﬂa’“aﬂ
(reference stock)®
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700
701

702
703

704
705

706
707

708

709
710

711

712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
127
728
729
730
731
732
733
734

SUMWA 1 Msesenafeniieqdunse
(

v a o

1484 (reference stock) MMNWeAUNTIALHUTIN9B

a

reference strain)

1
IS a

agniiluazidinadunsdumiziaeadnaslus1msiasads nutrient broth wagli

auvsd
dun3d

wanlunsiuiedums
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Fvzelfifudenaaeuiionsiuiugdunid dudunisiaenisuszanuanududurede
Bustuiiorld Stunoudel
- wnzidssdeneldeulamsaiydulnfimuzauvesdety 1 uazasaaeumiy
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1. ready-to-use medium
1.1 wiouldideade (finished culture medium) 1% XLD plate, Half Fraser
1.2 Aeananulnudsazniouldy (ready-to-use medium after remelting) L&y TPC
1.3 desaenlnu/du supplement Jsaznionld (ready-to-use medium after

remelting and supplement) LU Tryptose Sulfite Cycloserine (TSC) , Baird-
Parker (BP) + Rabbit Plasma Fibrinogen (RPF)

2. mmn??mv??aﬁm%ammﬂ commercially dehydrated formulations
2.1 lilsoadu supplement (completed medium)

2.2 f9aLfu supplement (in-completed medium)

3. mmilﬁyw,%aﬁﬁmLammﬂa’ﬁﬂszﬂamﬁm 9 (prepared from individual
components)

8. Pwn3ABUTesds (reference medium) Wuevnsidsadeflduszidiunny
wnzELvaseMsAsuTvlnau Insunfivzdiu non selective medium
Trypticase Soy-Agar (TSA)

ownsiaeatededinisnseaeueuihlUldlumsmeaou IngvipslURn1s9zseq
i3 slumsiiivauienfunisdeie nseensu waznsiUSIvIeMsSIABLTe

dwmuzanluudazvinlnesisaziBenaiuisadnyniaiuldann 1SO 11133

Microbiology of food, animal feed and water - Preparation, production, storage

and performance testing of culture media

3.7 mInuauRauluas
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¥ ISP

ndUld uazdesiienfinua/A1iuses sauiinsuansaaliuiueurestagdnedadu aimun/an
Susesty Tunsdlifunsiadenunmenananudunuandinioqudnuuy (identity n3o
characteristics) waglunsdifidunisimdsUsunaeauandlunthevedlaladl (Colony forming unit;
CFU) Vil Yandnadedusesienduingiifidnunsiiduiedentu (homogeneous) fAauasanin
(stable) waganansovumusionsaaeuiiefililunismuaeuluiegs

& a N ¢ Y a L & a <
4.1  Weydunigonsdsludnuniyauigns
NINAABUAIUTATYTINGT LU N1TNIUABUAIUYNABIVBINITNAZOU NITAUANAA N
Aelu 113951980 UY T ANTN N0 IMSIREUY BTN AEiNTTEYValazvlinvesaywug
a Ny a Y v & a £ A v o < ' < A
aunIdanedaludnwuzateiusuians eldiluunsgiulutuneudie g lneseydute
Wemansana (genus) waswlln (species) YosaeNusNlE198 wazeTEYTITRAVRIANY
Wugadun3dludeaniuiiiiu (culture collection) mudieiavsiasionie welinsiuianun
YOI NUTAUNTINTTI1989 19U ATCC (American Type Culture Collection), WDCM
(World Data Center for Microorganisms),” NCTC (National collection of Type
Cultures)TISTR (Thailand Institute of Scientific and Technological Research) \Uuu
dusunbsauludszmalnenfnisfiusnwiaeiudadunsdunsgiusdedinaiouns laun
1L AudiNUSNYIa I8 ugauNIoN1INITUNNIwriayf nsudnermansnisunme
. [ ! [~ v & a a6
NIENTEAITI1TUEY (DMST culture collection) tUULUARNUTNEIAIUWUTYAUNIE
Wialdlun13TUUaENITATUANAMNIN NIIUNTUINERALENTITEY
2. qudaunid an1duideinermanivavimalulagursUssimalng (TISTR culture
collection) {Wugudinusnwuassiusinaeiug auvsdusnduiie Ndusslev
lunsineRs enavnIsuLazaILIndeY
3. gudiugienssuwazinalulad@ininwiswi® (BCC wag TBRCO) ilunisiiusnun
AUN3E IMINT Az dan
a < ! -3 a a6
4. n533¥INTNEAT (DOA) LTUUNAINITAUTNYIREUNTENINTNEAT
4.2 Weydunsdinedeludanany
Foqaunsdensdanluiandndeuay Tand198esuses Husenidadiving degremu
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5 unasumisaaivuianuassagaunaulanieingingl

‘Vi’e)\‘i‘ng]‘UG]ﬂ’]i‘Vlﬂﬁ’e]‘U‘1/1’1\17\]@"11’3’3‘14EJ’]I%L"UE]R]&HVWEJE]N@Q (reference culture) LilansI9aay
ANLYNABY ATUANNITATITVIED wazduTasalaenfovosnandue neidoqdunidsds
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anavauiy uardindenlditoaunisnsdaiiuanyay

N1380UNaUlINININTINGIVBINANITINAIUATIINGT NUI8E9 ANEILITALUNITINBINE
msnpaeulusidrsdeiifufivonsuaina runszuaunisifievsinsgiutudegdunissnsds s
whesodunsiamuuaziaiienaislunn qiuneusausiyadiin aeiufinfidaauieatuse TR
T dudoyadmiunisifiudszaninmvosnszuiuniandauazatiuayusiiunisniuauauam
nsaounduldunsuanisiamsdinuitegdunigdredeinduisdidy silvinant smeaeuaney

WosUuRnig aunsailSeuiisudulamniinisenedaludaiansdaneniu

Aruannsaaundulinensinemenugadiinen wwdeseduesdusznouRwiolul
- fnsidenldtandredeiindnlnednaniansnidsiufianu/aenadesniud efvusly
11MIFIU 1SO 17034
- msimnauaznisingamad Tneldinsesilefiinunisasuifivuvideniuasy annsaaey
nduldludamaeieale (Sl units) Taeglduinsansiosufoinisasuiiiouiifiszuy
AMNNARAARDIANNTBAIMUANINTFIY ISO/IEC 17025 Lazdin155eUANUaINITaday
naulalulususemanisasuiiey

A a v a wa 1% Vo ~ Yo Y a o aa
- nsedeluresuRnsvesastaunsaesuiivulaeldiand1adesusesniiauaiunse
aaunaula iU AU RNIBILAUUIUNITIF 30 gUW1 wazdn1siiAa1anullwduay
Anetaslumuinndusssusznauaianuliiiususiulunisseaenanisiagau

- MSEAEe (media) H1UNTNIUFBUANNNIANTZIU ISO 11133

Tuidei azitiunsasunduldvesuanisiaduaadrinelusugnds defoaiisey
Tutandiebesusesiiesu fuanisinunldnismeasy Tnsquiiiuileqdunis (Culture
collection center) MYuilgau$u World Federation for Culture Collections (WFCC) &
mhonurating (ganssd 1) fegrmisnuvedlnefifuinvieaunidilitunadou
fuwas WFCC

%
P

M191991 1 freganthenuvatineiinusnwaieiugaun3dnvuneideuiu WFCC

. . Country WDCM
Acronym Collection or Institute .
and Region CCINFO No.
TISTR Thailand Institute of Scientific and Thailand 383
Technological Research
DMST Department of Medical Sciences Thailand 707
Culture Collection
BCC BIOTEC Culture Collection Thailand 783
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TBRC Thailand Bioresource Research Center  Thailand 1090
991 6  NIANUIN: FIBEI9IUTUTDIVDIYDYAUNTIF9D

992 fetilususesventiogdunissnsds Mnsmihelneudsionsy dedrugu

993 - 38 Millipore Fowandausi The VITROIDS™ (gzua il 6) uazndnsnsi LENTICULE®
994 discs (Qgﬂmwﬁ 7)

995 - U3 LGC TowAnsnsi easi-tab™ (g3unwdt 8) lusiu

996

wiww.sigmaaldrich. com

Certificate of Analysis — Vitroids™ (microbiological crm)

Staphylococcus saprophyticus subsp. saprophyticus WDCM 00159 VT001596

Product no.: VT001596
Lot no.: BCCGG15D
Description of CRM: Vitroids™ are disc-shaped, microbiclogical reference materials. Each disc contains

a quantified number of microorganisms (colony forming wnits: cfu), immobilized in
a solid water soluble matrix.

Expiry date: NOV 2023

Storage: -20 £ 5 °C; store the mylar bag containing the plastic vials with the Vitroids™
unopened

Starting material: CECT 235 batch 22-11-2016 (freeze-dried microorganism in a glass ampoule)

No. of passages: 2 (upon receipt from cell culture collection CECT)

Sample: Staphylococcus saprophyticus subsp. saprophyticus WDCM 00159 VT001596

Certified value Expanded uncertainty

(geometric mean value) (logyg value) Expected range

6.3E+03 cfu per disc 3.1E+03 - 1.3E+ 04 cfu per disc

cfu: colony forming units
The reference valges are calculated by (US EPA Environmental Systems Monitoring Laboratory in Cincinnatly EMSL-CIN'S computer program
BIWEIGHT™. The measurement of uncertalnty originates from the generated biwekght standard deviation {SD) resulting from the biwelght
geommetric mean value obtained during homogeneity testing. The expected range takes into sccount media batch to batch variability, which is
done by multiplying the biweight standard deviation by 1.6.

Metrological traceability:  Details see "Certification process detzils” on page 2.

Measurement method: The cartified value is established by plate counting.

Intended, correct use & Please follow the instructions given in "General instructions for intended uses of
handling instructions: this reference material” on page 3.

Health and safety Please refer to the Safety Data Shest (link on page 3) for detailed information
information: about the nature of any hazard and apprepriate precautions to be taken.
Accreditation: Sigma-Aldrich Production GmbH is accredited by the Swiss accreditation authority

SAS as registered reference materizl producer SRMS 0001 in accordance with ISO
17034 ¥l and registered testing laboratory STS 0450 according to ISO/IEC 17025
m

Certificate issue date: 22 DEC 2021

IS0 17034 ISO/IEC 17025 1S0 9001 Dr, Thomas Blihrer - CRM Operations  Dr, Philipp Zell - Approving Officer
SRMS 0001 STS 0490 005356 QMO8

Sigma-Aldrich Production GmbH, Industriestrasse 25, 9471 Buchs, Switzerland; Tel +41-81-755-2511
www sigmaaldrich.com
Sigma-Aldrich Production GmbH is a subsidiary of Merck KGaA, Darmstadt, Germany.

Certificate Page 1 of 3 Certificate version 01
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Packaging: Vitroids™ are filled into plastic vials containing a self-indicating silica gel
desiccant, Ten vials are enclosed in a szaled mylar bag.

Starting material details: Organisms supplied by Spanish Type Culture Collection (CECT)

Tel: +34 96 354 46 12, Email: padidosi@icect,org,
Website: https://www. uv.esicact

Expanded uncertainty:

The expanded uncertainty Uwmm is calculated as Um = k * uceme where k = 2 is the coverage factor for a 95%
coverage probability and umm is the combined standard uncertainty in accordance with IS0Q 17024 2, In addition
to the certified values on page 1, the following values are calculated, taking into account media batch to batch
variability, which is done by multiplying the biweight standard deviation by 1.6.:

Geometric mean-35D Geometric mean+ 35D

2.7E+03 cfu per disc 1.5E+04 cfu per disc

Certification process details:

The counts were undertaken by surface inoculation and incubation as described above. This is in accordance with
the technique described in Sigma-aldrich’s Standard Operating Procedures, which are based on IS0 4833 Part 2
[#], The certified value is determined under double accreditation in accordance with ISOfIEC 17025 1M and IS0
17034 [,

M . bili in - biological (qualitative):

This strain is traceable back to the CECT seed stock (refer to page 1 for starting material details), ensuring that
the characteristics are retained. This strain has been verified by process controls based on elassical microbiological
or biochemical tests and MALDI-TOF-MS analysis.

Matrological traceability fo 3 measuraement unit {quantitative):

The viable organism level per Vitroids™ is measured by Sigma-aAldrich as colony forming units (cfu). This is carried
out using plate culturing technigues based on ISO 4833 Part 2 14,

Where the reference material contains a high level of organisms (=5 x 10°), a serial diluter and plater (interscience
easySpiral Dilute™) may be used to enumerate the seed stock and the reference material produced as Vitroids™.
The cfu are counted per plate and the cfu per disc is calculated.

The plates and plate counts are photographically documented using a plate counter (interscience Scan® 1200).
The viable organism level per Vitroids™ is reconfirmed as colony forming units (cfu) after packaging.

CECT ampoules used for the starting material are'not quantified.

Homogeneity assessment:  The QC batch size (14 Vitroids™) was used to confirm batch homogeneity
according te IS0 Guide 35 Pl This reference material was prepared in
accordance with Sigma-Aldrich’s Standard Operating Procedures (which have
been shown to produce a homogeneous product).

Homogeneity calculations include (but are not limited to):

- The geometric mean: the reverse log of the biweight mean of the log values
of the 2 x 7 samples from the first and last discs produced

- Expanded uncertainty using 95 % Confidence Intervals (CI): batch is
accepted if the value is < 0.05

- Within batch wvariation is calculated using the biweight 25D of the log
values: batch is accepted if the valus is = 0.2

- Anova (one way): is used to test that there is no difference of the means
and variance of the 2 x 7 samples from the first and last discs produced.
A batch is accepted if the P value returned is > 0.05 or if the overall mean
log variation of the counts between the groups is = 0.1

Sigrma-Aldrich Production GmbH, Industriestragee 35, 9471 Buchs, Switzerland; Tel +41-81-755-2511

www sigmaaldrich.com
Sigma-aldrich Production GmbH is a subsidiary of Merck KGah, Darmstadt, Germany.

Certificate Page 2 of 3 Certificate version 01
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1000 (‘1'71|m: https://www.sigmaaldrich.com/TH/en/products/analytical-chemistry/reference-materials/
1001 microbiology-standards)
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Certified reference material — LENTICULE® discs

Product no.:

Lot no.:

Description of CRM:
Expiry date:
Storage:

Starting material:

Certified value

Reference material certificate

Bacillus cereus CRM07464M

CRMO7464M

BCCI3271

Bacteria in a pure culture preserved in a tablet format (LENTICULE® discs)
MAR 2024

-20 1 5 °C; store the mylar bag containing the plastic vials with the LENTICULE®
discs unopened

NCTC 7464 batch SQML (freeze-dried microorganism in a glass ampoule)

Sample: Bacillus cereus CRMO7464M

Expanded uncertainty

(geometric mean value) (legyn value)

1.2E+04 cfu per disc

0.014

Conditions:

Columbia agar + 5 9% horse blood |/ aerobic

Date of testing:

19 SEP 2022
Wa\

efu: colony forming units

The measurement of uncertainty (Mall) originates from the standard deviation (SD) resulting from the gecmetric mean value obtalned during
homageneity testing. The expected range takes Into account media batch o bateh variability, which s done by multiplying within batch standard

deviation by 1.6.

Metrological traceability:
Measurement method:

Intended, correct use &
handling instructions:

Health and safety
information:

Accreditation:

Certificate issue date:

Details see "Certification process details” on page 2.

The certified value is established by plate counting in accordance with ISO/IEC
1702514,

Please follow the instructions given in "General instructions for intended uses of
this reference material” on page 3.

Please refer to the Safety Data Sheet (link on page 2) for detailed information
about the nature of any hazard and appropriate precautions to be taken.

Sigma-Aldrich Production GmbH is accredited by the Swiss Accreditation Service
SAS as reference material producer under no. SRMS 0001 in accordance with
international standard 150 17034 [2],

12 OCT 2022

IS0 17034
SRMS 0001

Dr. Thomas Bihrer - CRM Operations  Dr., Philipp Zell - Approving Officer

Slgma-Aldrich Production GmbH, Industriestrasse 25, 9471 Buchs, Switzerland; Tel +41-81-755-2511
www.sigmaaldrich.com
Slgma-aldrich Production GmbH is a subsidiary of Merck KGad, Darmstadt, Germany.

Certificate Page 1 of 5

Certificate version 01
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Packaging: LENTICULE® discs are filled into plastic vials containing a self-indicating silica
gel desiccant, Ten vials are enclosed in a sealed mylar bag.

Starting material details: Organisms supplied by Culture Collections, Public Health England.
Tel: +44 (0)1980 612512, Email: culturecollections@phe.gov.uk,

Website: www.phe-culturecollections.org.uk

Expanded uncertainty:

The expanded uncertainty Um is calculated as Ugpm = k * umm, where k = 2 is the coverage factor for a 95%
coverage probability and wesm is the combined standard uncertainty in accordance with ISO 17034 [, In addition
to the certified values on page 1, the following values are calculated, taking into account media batch to batch
variability, which is done by multiplying within batch standard deviation by 1.6.:

Geometric mean - 35D Geometric mean + 35D

5.9E+03 cfu per disc 2.5E+04 cfu per disc

Certification process details:

The counts were undertaken by surface inoculation and incubation as described above, This is in accordance with
the technique described in Sigma-Aldrich’s Standard Operating Procedures, which are based on 150 4833 Part 2

P, The whaole workflow follows the IS0 17034 guidelines. The certificate is designed in accordance with 150 Guide
3104,
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Metrological traceability chain - biclogical {gualitative):

This strain is traceable back to the NCTC seed stock (refer to page 1 for Starting Material details}, and is
manufactured from one sub-culture, ensuring that the characteristics are retained. This strain has been verified
by process controls based on classical microbiclogical or biochemical tests and MALDI-TOF-MS analysis.

Metrological traceability fo 8 measurement unit {quantitative) -

The viable organism level per LENTICULE® disc is measured by Sigma-Aldrich as colony forming units (cfu). This
is carried out using plate culturing techniques based on 150 4833 Part 2 P,

Where the reference material contains a high level of organisms (=5 x 10%), a serial diluter and plater (interscience
easySpiral Dilute™) may be used to enumerate the seed stock and the reference material produced as LENTICULE®
discs. The cfu are counted per plate and the cfu per disc is calculated.

Sigma-Aldrich Production GmbH, Industriestrasse 25, 9471 Buchs, Switzerland; Tel +41-81-755-2511
www_sigmealdrich.com
Sigma-aldrich Production GmbH is a subsidiary of Merck KGaA, Darmstadt, Germany.

Certificate Page 2 of 5 Certificate version 01
1004
1005 suan? 7 egslususesiansedaiuses
1006 (ﬁm: https://www.sigmaaldrich.com/TH/en/products/analytical-chemistry/referencematerials/
1007 microbiology-standards)

i1 30/34



1008

easi-tab™ Reference Materials

Statement of Measurement

Product Code:
Analysis:
Organism:
Lot No.:

Storage:

RMOG

Enumeration of Closfridium perfiingens
Clostridium perfringens NCTC 87487

062202 Format:

Store at = -20°C Passages:

Expiry Date:

See pack for details regarding expiry dates.

Tablet

2

Quality Control: A fotal of ten easi-iabs™ are taken from each batch and tested in accordance with
the method guoted below. A statisfical assessment procedure based upon-analysis of variance
(ANOWVA) on replicate results is used to assess for “sufficient homogeneity™. (M Thompson, S L R
Ellison, R Wood, ‘Intemational Harmonised Protocol for the Proficiency Tesfing of Analytical Chemistry
Laboratories’, Pure Appl. Chem., 2006, T8, 145-196).

The mean concentration for the batch is given in the Table below_ along with the lower and upper 85%
confidence limits based on an expanded uncertainty of = 05 logw (coverage factor k = 2).

Determinand Concentration Lower Upper
[cfu/RM) - 0.5 Logw + 0.5 Logw
Enumeration of Clostridium n 3 "
perfringens 1.44 x 10 455 x 10 4 855 x 10
Enumeration of sulphite-reducing 4 3 4
spores 148 x 10 468 x 10 4 68 x 10

Test method based on:

150 79372004, ‘Microbiolegy of food and animal feeding stuffs — Horizontal method for the
enumeration of Clostridium perfiingens — Colony count technigue at 37°C.

Approval Date: 25/05/2022

Email: picustomersenvicesi@igegroup.com  Website wenw Igept.com

LGC Standards Proficiency Testing
1 Chamberhall Business Park, Chamberhall Green
Bury, Lancashire, BL2 0AP. United Kingdom
Tel: +44 (0) 161 782 2500 Fax: +44 (D) 1681 762 2501
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GENERAL INFORMATION

Product Information

easi-tabs™ are lyophilised microorganisms provided in an easy-to-use format of either
a small tablet in a 2ml plastic tube or Iyophilised material sealed under vacuum in a 2ml
glass vial. All easi-tabs™ are supplied with a statement of measurement giving the
origin, level and range (95% confidence) of the organism in each unit. easi-tabs™ can
be used for a wide range of microbiology laboratory applications such as:

Microbiological internal quality control (IQC) testing
Training and competence testing of analysts
Research projects

Method comparison

Method validation and method verification

Storage and expiry

easi-tabs™ should ideally be stored at -20°C or lower and used before the stated expiry
date. However, some products may still be suitable for use after the expiry date if the
levels of microorganism are still within the minimum and maximum limits given on the
Statement of Measurement, or if the organism is used for qualitative testing only.

Reconstitution and use

easi-tabs™ are extremely versatile and the levels can easily be adapted to suit your
own requirements by adjusting the volume of diluent used during initial preparation. Both
vials and tablet formats can be resuscitated using Method A, or Method B (see pages 3
and 4).

Further uses

Once resuscitated, the material can be tested directly or can be used to “spike’ other
products eg. food, pharmaceutical, fo provide a realistic test sample. However,
consideration must be given to the potential inhibitory effects of any other matrix used.

LGC do provide a selection of sterile food” matrices to complement easitabs™.

The final sample can be enumerated using any suitable routine method e.g. direct count,
serial dilution, pour or spread plates, rapid tests, PCR, membrane filtration, MPN, etc.

If mixed thoroughly the resuscitated material can be sub-divided for multiple uses if
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required. For example, one tablet added to 100ml of diluent can be used to provide 100
¥ 1ml aliquots.

Stability during period of use

The materal is intended fo be used immediately or soon after resuscitation. Once
resuscitated the level of organism present should remain stable for at least 4 hours but
may then enter the normal microbial growth cycle and the levels stated may increase. If
you need to use the resuscitated easi-tabs™ material over more than 4 hours, then
please store in a fridge to reduce this growth. If you wish to keep the resuscitated
material for longer than 24 hours, then we would suggest freezing to preserve the levels.
Please note that LGC do not guarantee the levels if the product is not used within 4
hours, and it may be useful to validate in-house if using for extended periods.

Stability during transport

Each microorganism used in easi-tab™ products will have been validated for stability
under a range of different temperatures and times. The products are packaged and
transported in such a way as to minimise the effects of environmental conditions on the
viability of the microorganisms._ If on receipt and testing of the easi-tab™ product, you
find that the levels have fallen below the limits given in the Statement of Measurement,
please report immediately to your local office or ptcustomersenvices@Ilgcgroup. com

Safety information

All reference materials must be regarded as containing potentially pathogenic
microorganisms and must be handled by, or under the supervision of, competent
persons who have received training in microbiclogical technigues. The responsibility for
ensuring the safe handling of reference materals after receipt rests with the recipient.
LGC Ltd. cannot accept responsibility for any event resulting from the mishandling of
reference material. For Safety Data information, please refer to the Material Safety Data
Sheet.

If you need any help at all, please do not hesitate to contact our support team using
the details below or your local LGC representative.

Tel: +44(0)161 762 2500 Email: axiopt@Igcgroup.com
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1016 (Fian: https://www.lgcstandards.com/GB/en/Environmental/Microbiology/easi-tab-/cat/31511)
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7.1 BIPM. International vocabulary of metrology - Basic and general concepts and
associated terms (VIM), JCGM.

7.2 1ISO/IEC 17025 General Requirements for the Competence of Testing and

Calibration Laboratories.

7.3 National Association of Testing Authorities (NATA), General Equipment- Calibration

and checks. Australia.

7.4 1SO 7218: Microbiology of food and animal feeding stuff — General requirements

and guidance for microbiological examinations.

7.5 AlaunIg iR §URNTIATINe MNINTUNduazansisaay, aantuideinenmans
#1513 NIUINGINANTNITUNNE NTENTNETITNGY, 2560.

7.6 Towurin3sn1sidau nsguainyl wazn1saeuLigy pH Meter with electrode
assemblies noun1slden, 18 dunaw 2564,

7.7 United Kingdom Accreditation Service (UKAS), UKAS LAB 14, Guidance on the

calibration of weighing machines used in testing and calibration laboratories.

7.8 1SO 11133: Microbiology of food, animal feed and water - Preparation, production,

storage, and performance testing of culture media.

7.9 1SO 16140 series — standards for-validation and verification of microbiology
methods.

7.10 Analytical Manual (BAM) Online, Chapter 12 - Staphylococcus aureus.
7.11 1SO 11290-1: Microbiology of the food chain - Horizontal method for the detection

and enumeration of Listeria monocytogenes and of Listeria spp. —

Part 1: Detection method.

7.12°ATCC. REFERENCE STRAINS: HOW MANY PASSAGES ARE TOOMANY? - ATCC
Connection 23 (2): 6-7, 2003.

7.13 Standard Method for the Examination of Water and Waste water: Microbiological
Examination 9020. Intralaboratory quality control guidelines. 2023. 24th edition.
Prepared by American Public Health Association, American Water Works
Association, and Water Environment Federation. Edit by E.W. Rice, R.B. Baird and
A.D. Eaton. American Public Health Association, Washington DC.
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