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Microbiological testing
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What Is Quality Control?
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msmuauammw

21115LauILda
(Media QC)

e ANUIANLAUD
(Sterility Check): 4
asdutdlaunsaly

e Us¥ANENINANITLAULA
(Growth Promotion
Test): _fuduinainls
(& egLiiatiurialiinia
vihnunaia'leaase way
fusoidanlaiAenaiag
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A1slafidaniassu
(Control
Organisms)

* Positive Control: 1af
AR NTIUKALLUaY
NeiadlvkauIn (Luu
1 E. coli nagaunis
Lﬂaﬂualummstam
L?jal,awm,mo)

 Negative Control: 1af

L?jammaovl,u"mwams
nagauiiug alda
AMUAUNIY

(Specificity)

avAlsEnauaneay IQC N193aTIINeI

A19n5IAFaULAS YA
(Equipment
Monitoring)

e fininsaiigneiav
ATLaIU

e nsadau (Functional
check) waziingednin
AENIFUNLENA N
aﬂnsmmmuaunn
nslzonu 1ty Liie
aama:u

e LAFAVIANANAIT LAY
ANTRALLALULRY
ATIARAUAINNYNEAY




avAlsEnauvanaay IQC N193aTIINeI

¢ Aavin SOP (Tunaunsdfiiforuunasgiu) atnasidaansandnuziin
LAeAy
> IBnsnadauatinegneag
> Msaansaatvatvilaansie
> MAANTUANRAWDatIwug SOP
o anudluauavuaains (Staff Competency)
> la5unsilnausuAunyay
> 1 laadedndedemnusdidyzasnismiuanaaniniitlszdnanw
o gAMNwInIaNAAVUAVLALIRNS
> asdsafiudlussas Wassynasiidaanudasannaisdutau
> ATIARAUANNALATAUEINITVINY
o STULANKNS GadiInvintan &ITUaLiunn
> AsnadaulurasdHicinis wadnws uazamufalné

> ludsylamidiniunisanagaudaundu nsaadauatlfiang uay
AsUHTAeungszidaudneas
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n15AUANANINATE U (IQC) N1vasIIMaTuntvl il

msw\suuuaumsmsaaaaumuﬁtamwja (Culture

Media QC) usazsu (Lot/Batch) siavvindesialiiinau
TRNSINGISRITEEN)

Sterility Test: mmvnsmmszmLasaumﬂsumm 5-10%
"lﬂnumamuﬂum?mmaamsa Lwammmsﬂumauma"lu

‘Performance Testing (GPT): siavld iian1nsgu h
(Reference Strains)

e Productivity: Lﬁatﬂmmﬂmaaim“lmmuanﬂm”ﬁmsa yiilu

* Selectivity: fvfuanmsidagidaanizniy Waibildenaag

S siavgnudaliluie )

r

Physical Check: asyagauai pH, &1ada1113, ANuLdInadlaa
LRLANNAUUDIRINUIAIUNS

.
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n1sAuANANINATElU (IQC) N1vgadrinailuntalis

msmuquqmn'\wmamﬁa

u1as51u (Reference Culture AN5A32AFALSZUINNNNTNAAAL

Maintenance)

(Analytical QC)

e M350 "dnavugida” Tvinglau * Positive & Negative
TanusrAyunnTunedfiia: Controls: siavvnamuglliy
» Traceability: savlziifaaode (natNIATINNATY (mu ANSLNNELAD
NNWhEIIUsTAU AU asNNA Uk Eeldim R DR GRR
ALRNLANNAILALN)

e Seed Lot System: AuLia
siuttuutilu stock culture uay
LuvN1vin working culture wWa
anANNLdnITidaasnaawus
ANATLINILLA TN NAN LIRS

» Duplicate Testing: guéating
menuimammmaaoﬂumaa kD
AULAEIATIRT WaldaaI
SDAAADIUDINRANE

J Enwronmental Monitoring: 119
mummﬂamma (Settle Plates)
WsalfANuAn (Swab Test) Tuustio
mmmsjnmaan IWAATIARALIEAU
Asdutilauluarinanas1ng
UHTRI U
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e

n1sAuANANINAIE U (IQC) N1vgadrImanTun1alia

Aasetiiunlsidana QC "van"”

ANSARANTADYALATANTANNTIN
naaludluldeunanan:

(Data Monitoring)

e Levey-Jennings Charts: Tun1s e Quarantine: 523UNFLIUNA
nagauBedsuIuAITUIAIN L 2a9eatdnvinwsaniu QC %4a
a1n Positive Control snasns WU
tWaguu Ty (Trend) Winwwuan o Investigation: asyagaun
Atauaanuanale £2SD 1ia &IL1A6) L2 a']‘ﬂ']‘j[,ﬁal]laﬂ']wl
+3SD 62T UM NN LATLA LU LAradlanaunniliaei, KIamu

e SOPs (Standard Operating NAWRNAUDINIUAAR
Procedures): \inmininnau e Re-test: vinn1snadauln
savljifieugiatuaauns NWINNANFINNLA LRI ULAT
AU UINUNNATFIUDENILATIATA uaztudiaiaaisaililulu Non-
wazdnstunnna (Records) aeing Conformance (NC)
uszuuianisasasay
gauNaL
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Internal Quality Control a1 ISO 7218

f1Tunassu ISO 7218:2024 wiunslad Rlsk-based
approach LLa”msmsaaaaummanmaoL?joaammjmaumu RLE

1. nsenuauilszansnaannisnasiau (Performance Monitoring)

o LiuIvaslHiidn1s6avlittiunIsnIIARALNATALARNARAA
ASYUIUANT:

- n15%a Matrix Control: wuzinliladdiatreifidnwaslnaibe
AueIaL1939 (Matrix-matched) Tunisvin QC 1du ¥neaa
adad aslddiatviiiadaiisudaasly (Spiked sample) winu
a3 lafiiavtineniWiwas

o AU (Frequency): ARIANNUAAINUZU AT ULATAIULEEN
mnwnwamwmﬂnmnaﬂﬂsa wiafinnsildautlasusdey (L2
w&su Lot a1mnsuaeadia, Wa&suFming) dastiinanuilunis
¥in IQC
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Internal Quality Control aqu ISO 7218

2. nsauautavilsunal (Quantitative IQC)
LUENE YA NN UELAZANTATIARA LN

» Replicate Counts: msuummumaiumummﬂaﬂ\mja (Petri
dishes) TaatdminAnuLduniasigau tia
sz1fiu Repeatability uas Reproducibility analuudu

 Acceptance Criteria: fnvuainarinisaaniulaalidianuaaie
Lﬂaaumuamnvlm (Maximum Permissible Error) 114 Wag192a9n1g
TuaheaglitAudinaadiniiviua (3Wnlad <0.1 &9 0.3 miira CFU)

» Use of Control Charts: Wumshjf)sw\lmuﬂuLwa@um‘iuu
(Trending) uazitAanginnuaanatalautdassuu (Systematic
Error)
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Internal Quality Control a1u ISO 7218

3. maauauizivaanIw (Qualitative IQC)

wiunsfudulsydngatwaasiiunaunisiinsinuiuita (Enrichment):

« Positive & Negative Controls: siavvinaiualdiuna Batch uag
tphligh )

« Low-level Inoculation: n1s5vin Positive Control siavladizialu

Usunandaa (Target leyel) tWadgaIianasauiininly
(Sensitivity) tReawanazaTIAINLLLAa TURNILRZV L6

4. nnsinn1stdannssu (Reference Strains)
LU AIANUUIFNALRZNITATIARA UL UNRL:

« Verification of Strains: siaviinsasadaufiudunauansmus
nIWUInil (Phenotypic) n3adlu'lnil (Genotypic) uadiiia
a v G
asgrunALlitiluseay
¢ Subculturing: Sdndruuadvlynseaiiia (Passage) thailayiu
asna1anug (1ealnéliuiau 5 aseann Reference strain siuaiiu)
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Internal Quality Control aqu ISO 7218

A 1 1
5. AnuAaaIatndaunazraNylutluay (Measurement
Uncertainty - MU) TvianugAudunisaruian MU fiasauaauunn
qU:
o siaviinaann IQC Data (121 was193NnA13vin Duplicate) 1 Taiilu
grunflolunisdsediuaranylivivaunadnisia

o gaddINTaasun el AANN LN auTuRINRGaN1TERRUlA
(Statement of Conformity) ating'ls

6. N1sasdaFauMNAVN UL (Analyst Competence)

 savfiununisnesau Blind Testing ‘Imﬂ"lummaanmamam“l,umm
NAAWEAIWIN Wadufuanuaunsagiuyaaaatisianilay 1 as

7. Msusannissruunsianisaayabiitiludfauindu wazn1siv
ANURIAAU "ANNQNAAIADINSTULIUNSIASLNGIALNY" (Sample
Preparation) mtﬂuammLﬂﬂmmmmmLﬂaauimaomaﬂiuaammm
21113
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Laboratory quality control in microbiology

Premises
(Clause 4)

Validation

and Personnel
verification (Clause 5)
(Clause 17)

Control
microorganisms:
internal and
external quality
control
(Clauses 14
and 16)

Equipment and
consumables, including
calibration and checks,
cleaning, disinfection,
sterilization
(Clauses 6 and 7)

Valid
test
results

Test and
confirmation
methods
(Clauses 10
to 13)

Preparation
and use of
culture media
(Clause 8)

Laboratory

samples
(Clause 9)
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Process controls

process controls BWQVIWﬂ’)UﬂVl‘]Jﬂ‘lJ\‘l’m‘I/lﬂﬁa‘]Jﬂ‘i”Qﬂﬂ’)alﬂ’)’mﬁlﬁ
A 13aonin Taasiui blanks, positive controls of
target organisms ez negative controls of a non-target or
atypical organisms, n13°l% culture suspension #aa spiked

samples

Blank samples
Blank samples 1i3a sterilized sample mnm\‘l'ieﬁmmﬂwaﬂ
matrix effects ‘lwmmuu‘lam'mﬂaaﬂLsﬁamaammitaamLsﬁa

wazalnsal was aseptic performance 2wayNA1SAILTAUNNS
maﬂuumsmﬁm LmefsﬂuLﬂausvmummas_lauvlm‘lumﬁuu

mmum‘lummma'mumuuh
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Positive control organisms

Positive control e ldfuigailvunauazadvialaisamwisun
agar vaaliln3auanlu broth waslun19mnsi8udu
Positive control ﬁmmmﬁmﬁazuamdﬂmwmﬂauqm’iao
n1snsranuludladvudasinfinistuwiloudinuuardasnisnis
AUFIUAD LaTiIN1TNAFDUTIAB UL negative
Qualitative methods: control organism a25°lna@1 LOD (e.g. 3-
10 cfu/test portion) iWandniden false-negative
Enumeration method:
solid media control organism a758319TATafiduufiiiadald
UuU (e.g. 50-100),
21v15a2198 MPN suiuvaanuinfiiiadale
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Negative control organisms

Atypical and non-target

Atypical and non-target controls du19at33tyuu tested

medium Leid313 atypical colony yuiu (W3adnzanlu
broth) wazn19m528UdU

Inhibition

Negative control azgneueialu used media wazla lun1s
nagavlscandninaay media wsiwuiiaalu 1IQC
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Miscellaneous process controls

AANTUIAYD U LTU
> culture media control
> time-temperature control of incubation

» Verifying Proprietary Kits/Commercial Confirmation
Tests (positive +/- negative control cultures)

A25tHsEINAILANUNITNAda Ul 53N
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Replicate testing

Replicate testing \un1snadavuagiannsrvgiugavflagt1gifiaInu
(split samples), reference samples #%a artificially
contaminated (spiked) matrices

1194 repeatability (same conditions) and/or reproducibility
(different conditions) dvsuid15een1sUHURUDaILARINS
Uazdug fauvinardas wanang1InIilale

reproducibility 1 lun1sdscilfiuarau llwduauvasnisnadayu la
ne (ISO 19036)
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Spiked samples

Lz lgildatgalvuranutagluvrunadauisz3n 1
yaalnannAw i1 blind tested

WA Taeldviiga typical uaz atypical, ns1uyaunas,
appropriate to samples, method, organism #3%a
Reference materials (if available/appropriate)

lgan a9 nnadavlscItagvgintgus

fdszlaaniTun1sausunia updating technicians waziin
druldsnvavn1ananday EQA Gva19 lddaaiinlazil
Al
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External quality assessment

 n151197u PT %3a interlaboratory comparisons (ILC) tTunns
lW3suinaudssandninaavviavdfufnisnuiavdjifinisau s
dszilluwa PT liadsganizaziuu m‘imfmaauum‘[uumoq
Ralsafiu uazuindufundle bias fianaiAndu

o 13an PT schemes N1a5un195u9a3 ISO/IEC 17043 ias
19e Lmumﬂmﬂammumammmauua LEILIAN FEAUUAINIG
ﬂuLﬂaummuaumalu aziszinnauay matrix

1 PT w32 EQA schemes lufidmsuifaianiz az/msa matrix
TiLd199u ILC studies nuiavdfifinsduiilinradvlnaides v
Tdn1sUssilfiunantvddifiliarinle (g 1ISO 17043 wazlSO 22117)
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N19AUANNANISNAFaLLEIAUNIN (Qualitative Control)

Tlunrsnadauiiagin "wu (Detected)" w3a "laiwy (Not
Detected)”

« Positive Control (fAuANKaLIN):
» Negative Control (AAIUANNAAL):

o INEUSINISANTU: WASDIDDNNT "ASINTNAINUNIL
100%" vinn Positive 1inaau 13a Negative lvinauin
Azpavljldsnan1snadau Tugailunui
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N13AUANNANISNAdaULBIUSu1a (Quantitative Control)

Tlunrsnadauifiani "sauan” vavdundd (1w CFU/g via CFU/mI)

* Duplicate/Replicate Testing:

A5V dhshadtukanuuuaningu 2 &du (Duplicate) waimaday
wuuiu 'l 1lag Repeatability (Auwinginalufiyang) nacs
sendavAsiav liinunauidiua (1w 1laiiu 0.3 log unit)

e Duplicates of plates:

U3 UAMULLA NN VDIFITIUIU TATATANIIINGIDELNLALINU AITULFD
ANLALINU (Lnausinn 1ISO 14461-2)

Dilution factor:

Uz uAULA NN D2IITIUIUTATATES 111N 2 tenfold dilutions 910
Aa8LREINU (Lnauindn ISO 14461-2)

1ISO 7218 uuz1u114ls the colony count techniques (CCT) calculator

1“1 1R1AN Tun19aI U
3AUNNANITMIUFTVNITATUIU

a DUIrAINNEL 1 AEFrARKUUINRKAL



https://standards.iso.org/iso/7218/ed-4/en/

N15AILANKAN1TNAdaULBIUSN1w (Quantitative Control)

* Spiked Sample

38vin: ‘ldmammmu‘lummummmmu,uuau ao‘lumamamuau LLA"
uﬂﬂmmaaumumumumﬁﬂnm \ad1uoL % Recovery (mmmaa‘lm
mauaumm‘ldaso) LWQﬂﬂ’J’]JJLLJJILEI’]‘LIQ\‘]ﬂ‘S”‘]J’JuﬂTi

» Control Charts (Levey-Jennings Chart):

A5V AT leRnndiadvauan TulsiasunIndanasnsn Livag
wuludu (Trend) wazAidadiuuuinsgiu (SD)

inauain1sandu: In'ldng Westgard Rules 1du vianaAgaiing
+3SD MAalAaadnULAn 7 IUTURANINELINU LEAYIIFeUUEUN
AURALNG (Systematic Error)
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n1ssILNaLN1Seansy (Acceptance Criteria)

frnFunisnadgautdvisuna (tau nsuduiu CFU) imagldaiaiinann
N QC gaunav (atrvdaa 20-30 A1) AU

o Mean : Adguavi wutdanitule (wuzinlvudailuai Logl10
ADUAIUIN)

- Standard Deviation (SD): A fiagiuunnnsgIu tagni1snszanad
AAIUDYAR

O NS UANIUAINAL

« Warning Limit (Za3andAathau): Aaxuie £2SD (daya 95% Arsag
Tuaei)

 Control/Action Limit (Za3anAamiuaxn): Aaly + 3SD (2aya
99.7% @372t luaeil)

o Tuddvaadinanatnig: indrnuainuacaivuas Duplicate
sav <0.3 log UNIT
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n15a1unsNAuAN (Control Chart / Levey-Jennings)

s WFsnednearanuialniaiung Westgard Rules 69il:
aNMurAanatatuusin (Random Error)
o 1,¢ Rule: fianlayanilanszinnaanuantdu 3SD
- a1sdndula: Reject vuil wwsrzdainfianufadndisunselusauiiu
ANUANANAIaLEYszUU (Systematic Error)
uRAVAIANNLAaNLaNINEN, La3asfiaiusiu Wiamafinuadti ALl daulal:
o Shift (n1swlauuszeiu): faadasadu 7-10 3a agdadendudi Mean (1
FINNARRLARAR)
auyg; sy Lot anvnsidavidalui viadunldauaanad
* Trend (uurhiin): d3adasady 6-7 3a Jetundaasluridnioiiedadine
falilag
auug: ihen/iiainesgrusang @ausgnn viaweiasiarang Aaiapday
* 2,5 Rule: fi3a 2 yafiasadu aanuanidu 2SD (waaglu 3SD) TuidnIg
LAENAU
o A7156inau 13, Reject uazaadanatdosesuy
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AN AANALISE1IINY 2SD

i1 1 3maatisriiang 2SD
éiv 3SD

H1 1 3euan 3SD aan'il

An 7 TuUnav 6N
Mean Wuiun
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In Control (Un&)
Warning (t#15£39)

Out of Control (Aainf)

Shift (Aadnftdeseuu)

fatirvn1satulasulanaluntalfis

garunisaiuuns nsuldana A9iiciaviin (Action)
(Interpretation)

FIEIIUNAAIDENIAFI L6
auUnG

9T UNA'LEA LLEERIRILAG
Fnanla

UIANSILVTUHNA KNRILUG
wazvinn1Inagaulni
(Retest)

A3IAXAUNS Calibrate
1r3aviia wiallsyananw
21MSLRE LA




Selection and characterization of
control microorganisms

F_UNIEgnLRanTdm N end use

positive control aglianmausidendunuiihununalunisnasgay
negative g llulANHULAINR
nsvinudulunisnegauldidaduduainugnsasuainanis
Nagau

@ SUPANNEE THEPAROONRAT




Characterization of microorganisms

Phenotypic characterization

o dnvauzianisfidsinguuainisidsada,

o s19vuazni1sdaufad Gram ala’lsinaavyanssdil

e motility test

* biochemical and serological tests

o g lun1suanLardundun3ai g luddimnsiesids

Molecular characterization

o ANUUAanN®aLLiAe molecular properties (e.g. DNA, RNA,
protein, carbohydrate patterns)

o g lun1531uun waz/maa Auaanauzaundaidinune
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Selecting of control microorganisms

ANsLdan test controls &@ay Lilavannidia species g Fugulsas
WUFNTTULREALATNENIAY

test controls siav fit for intended purpose nsnagauila biochemical
reactions siavn1s Phenotypic characterization aaisiinns
nagauLdvlutanasiagn1s Molecular characterization

A3l reference strains ann o

- biological resource centres (BRCs) Miuniiiadia finnsauunansony
waylsudavlviiuinfdnausuitndniusniu end-use

= characterized laboratory strains anauwnavau (food, feed,
environment, clinical samples, from outbreak, etc,)

= “wild strain” laboratory strains

- AsiinsAuFarNaluifi genetic drift Wae
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Method validation and verification :

6.L”Zl'la"Zﬁ'J target and non- target ﬂﬂ']‘&l(ﬂ')L‘I/\Ii’]Ltﬁﬂﬁlﬂﬁﬁuﬁiﬂﬁﬁﬁﬂﬁiﬂuu
Q’lu')ul,"liaL‘Lh%ﬁﬂﬁldluﬁl’)ﬂﬁﬂﬁlﬂ

* the method performance characteristics gauaad b unduluaa
Farnnuedvisumsidnuieslaly

* #7314 laboratory strains Alannsatanagauiivuseleviiluwianui
‘mﬂmﬂmmwmﬂwmﬂmqmmw Badasfifvuasnvauaedlaams
Suun@afiiieans LLaﬂwwamumqumﬁmaau (u w@3aleluanne
nagau wasuiilavdaly snwalalaiiuusmsiaesdanagoy)

e aasimstiusSnEiva lZnuluswnae @WanldlumsmuaaudSaasling
Mvueansazgaaumanssylitnedau uwazaslaain culture
collections
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Challenge testing :

* Jaguszaednas Challenge testing iansiagauadunidnaulaiiians
W3AUlen3a inactivation luamsunniie

* M3ENEEAITHANTANANNHNAINYIALUD growth or inactivation
kinetics mmwmawuﬁ Y98 L% laboratory strains Nlaa1ns2ae
NAFaU

* dadasdimvuadnvatiusgndmemvan (wu gamail, pH, a
minimal inhibitory concentration for preservatives) Wa lvula

NBNLAUMSIFNY FnEaEaIDIR leNNMINaFa U aNNBNENT,
peer—revievved data

e AaviMSAuSH@aLiNe ldnunagauluauae
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Proficiency testing (PT)

TaguseavAvian Aa nsussiudssanaaiwaasviaslfiainng
Aatndtihnunaazas ld TN AInTsNINaNa&a L NRIY
W3suiaufu assigned value finagiilu consensus value ann
Wavlfiifin1sntaingu (q ISO 22117) tiwansiagau
trueness/bias )

6iaaen9 PT schemes tazanlaanisifutiatihununaasluainnsg
iaanatilu typical or atypical target strains ¥3a microbial
(sub)types uasluunansdisinda non-target strains )

aaNuaINIsalunsannIatuiiatihmaludiatinenfiviia
background

mslafida/ansauius a1n BRCs A1aly wild wsa laboratory
strains \Walvinaiiiiadannty (iasasidnraeaninasgiu
aiamuuauay PT Tu ISO/IEC 17043 uway ISO 22117
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=

LAANNNIUDIAUNZTD19D

> dudliuidagaunsd (Culture Collection Center) Aflufi
oS uUvUav World Federation for Culture Collections
(WFCC)

> PT providers fivungadia

> USENTRTIMUNY [ F0AUNEaE19EY (Faunudviiigide
ATCC)

> @nuantay 310 wild type/mutant waz lasunisdududns
WUSNQN6aY Ugadia
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In-House Prepared Cultures or Commercial Preparations

= In-House Prepared Cultures :
— Cheap, wide availability of many strains/cultures

— Broth cultures containing high numbers handled
increased risk of cross contamination

= Commercial Preparations :
— Stable; easy to use; ? less risk of cross contamination.
— Expensive for day to day use.
— May not be available at required levels

— May not be acceptable to local Accreditation Body as
either reference stock culture or working culture
(depends on number of growth passages from NC)
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Storage and Handling of Cultures

* Potential risk of cross contamination to samples
* Minimise by:
— \Auldta (reference/working stocks) Lanan media/
samples

— Set up controls/spikes and sub Ba¥IIMNNAFaUNIDEINY,
iIncubate weanaN samples

— ‘laf automatic pipettes waz/1aa filtered tips
— Handle/process 1u designated areas of lab
— 9i1149a hands/disinfect surfaces “1a¥i1911

e °l9f uncommon salmonella ilu control strain LazigaLEa
positives 3nnMIae19mn8 antisera law1c81145u lab control
strain
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REFERENCE CULTURES
Preservation & Application
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