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AMUAFYANLULINTG ISO/IEC 17025 LileliAnaudesulupnuaunsavesiesu jianng lu
nsenuiiidhmnafionsmuaeuanlle L%a@mmwsuaa%%maaumﬁa Salmonella spp. lagly
wadla Real-time PCR luAudwadng deanunsonmaeuldlunardududeifiouiuitmessu uay
é’aﬂﬂﬁwaﬁgﬂﬁm waludn TneldnsAuInAveUANISATIaNUT 50% (eLODsg) AN 1SO 16140-3
d15UN19Y1 Implement verification Tagly Lﬁ@%% Jusuwny wagAn el ODs, agj‘ﬁ < 3.7 CFU/test
portion @un15% (food) item verification @sUsznaude 5 items laun 1iisla dula old e
wagldnsenuusgy wudnleA1 eLODso agjﬁ <37 <277 <249 < 1.48 uag < 2.77 CFU/test portion
AUAINU Lﬁaﬁmﬂﬁwaa eLODs, firunadlaunUssuiisuiuinaminiseeusu (acceptability limit)
WA eLODs, Aisuiaildanisidenunmdulunanusinissensuionun dufuisannsald

wAtia Realtime PCR 1140 39an@e Salmonella spp. dwsusiegafidwnsianiviesujuanisla

AdAgy - nsmudeuauldls, nmsvageuauldle, nsinUSIARLE W3OS
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Development and verification for detection of Salmonella spp.

in livestock products by Real-time PCR technique

Pichet Koompa Supaporn Wongsrichai Kloyjai Ponsena

Tarin Srewiroj Kitilak Mailieng Sarunya Kotakharn

Abstract

Verification of methods for the microbiological examination of foods is vital according to
ISO/IEC 17025. Microbiological reference methods increase the reliability of food quality control
laboratory results. This study aimed to verify qualitative for detection of Salmonella spp. by
Real-time PCR methods by calculating the limit of detection at 50% (eLODs) according to ISO
16140-3 and to address the related challenges for food microbiology laboratories. We
determined the eLODs, for detecting Salmonella spp. in different food items. For method
implementation verification, the selected food items were pork. For food items verification, the
eLODsq values of five other food items (Beef, Beef liver, Chicken meat, egg yolk and sausage)
were also assessed. The eLODs, values were < 3.7 CFU/test portion of pork for implementation
verification. For other food items verification eLODs, values were < 3.7, < 2.77,< 2.49, < 1.48
and < 2.77 CFU/test portion, respectively. All calculated eLODsq values were compared with
acceptance limits. The calculated eLODsg values of the qualitative methods complied with the

acceptance criteria and were approved for all the selected food items.

Keywords: Verification, Validation, Amplification

Veterinary Public Health Laboratory, Bureau of Quality Control of Livestock Products,
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1. ¥lATING

(mwlvg)  nsimuIsazmudeunultlavesisnageunie Salmonella spp.

L2

lneineila Real-time PCR TuduAdadnd

(Mw18angw) Development and verification for detection of Salmonella spp. in

livestock products by Real-time PCR technique.

HSuRavaulasaNTg
1. Weiiyyg nuA"7d AL WEFRILNNETIUYN LAY
2. UNEIFAINS ArTlve LS BN ILINETIUNIYN TR
3. ynnaoela WA ALY dnInenansnIsknmguuRnTg
4. WEsI3UNS AILIIU ALY dnInenansnIsknmguuRnTg
5. uwamindnual 1A U dnInenmansnisunnduioing
6. UNANMATYY 1nezAIS AU UNINeAansnIsunndufoRnig

NANNTT BaZAINEIALY

wiafla Real-time PCR LHumalianisifiudsinaasiugnsss Aldiaundunidensdagm
fosrinvesmeadia PCR uuudaiy Tastnounaluladuesdigeaisaeusiauszgndld saufunisvi
Thermal cycling ¥ilwanunsansiaiinsizduanazfuiau3uiames PCR products finduasly
atug (realtime) tawuisiule Tunanfisaimdadu §eiedndumaidaiidaudidyuaziin
anutrmdluauide ansnsailudszgndldluaunsdiunisunmd nmsasanidelifande
wuaiFefifuaniveuasninielsn minsaineiidononn

Asmugounwldle (Verification) 989n15m5999 k08 Salmonella spp. #2833 Real-time
PCR T 09T Wit olwiAneaud el uluasuaiunsavesiesufuanis lunisasiaaeuide
Salmonella spp. lushogadodniuarnananaindn? Fsanunsansrvaeuldlunarsuduiedioutu
T¥Bnsgrunazdndvinaigndes usiud)

2. Inguszeaed
ienuaeunulilavesisnaaeuniie Salmonella spp. lududradnd lagldinaiia
Real-time PCR



3. ¥aUY

mugeumuldldvesiznadeunide Salmonella spp. Tngldinaiia Real-time PCR lu
sheghaileld wevy ilola dula ldnsenuussy uagldan degansta Kylt® Salmonella spp. 2.0
Junszuiumstuduanuaiusalunmageuvesissufifinislagldndnnisnismuasuizvaaey
AN 1SO 16140-3

a. Usglomifianadnagldsu

1. Ignansmuaeuanuldldvesiinagounide Salmonella spp. lnswnada Real-time
PCR Tuduadadn

2. thwansmuasuauldlivesiimmaseunnaauniide Salmonella spp. lnginada
Real-time PCR Tudud1Uadniluld ieiduuuimsdmiunsvesusosauanunsamuninggiu
ISO/IEC 17025 dialy

5. in3esilauaziaginenmans
5.1 \esesilauazgungn]

5.1.1 gAteafin Kylt> RNA/DNA Purification
5.1.2 999533 Kylt® Salmonella spp. 2.0
5.1.3 Real-time PCR
5.1.4 Balance, sensitivity 0.1 ¢
5.1.5 Incubator, 34-38°C
5.1.6 Heating Block
5.1.7 Centrifuge
5.1.8 Refrigerator, 2-8°C and -20°C
5.1.9 Single channel Micropipette
5.1.10 Sterile bag
5.1.11 Filter pipette tips
5.1.12 Vortex mixer
5.1.13 Pipet aids
5.1.14 Sterile tube
5.1.15 bottle
5.1.16 Graduated pipettes
5.1.17 Scissors
5.1.18 Forceps
5.1.19 Spoons



5.2 ensiasaTeuaransaiiild (Culture medium and reagent)
5.2.1 Buffered Peptone Water (BPW)
5.2.2 Maximum Recovery Diluent
5.2.3 Isopropanol
5.2.4 Ethanol >96%
5.3 \oun9g 181989 (Reference cultures)
Salmonella Typhimurium ATCC 14028

6. 99 nduns
6.1 NISHIPUAIDENY
6.1.1 Fnfl0819MAle 25 + 0.5 NSU

6.1.2 @y Buffered Peptone Water (BPW) USunns 225 ml wenlmduiilaifeniu
WlUvadineideiigamall 34-38 °C WJuaan 18 + 2 Falug

6.2 n13ann DNA

6.21 \deuunsunuimuanude 6.1.2 ifiet siivhnisutauasuiatesnaing
Wz e WALVE MUY UaIRAFI8E1e UTung 200 pl uaziduldlunasn nuclease-free 1.5 ml
microcentrifuge tube ﬁmﬂﬁ'uﬁu Lysis Solution 200 pl Lag Proteinase K 10 pl

6.2.2 MU Vortex 20 Tundl ua spin down 5 3unft ndutufigumniives 5 und
dloasuraniluvalu Heating block #i 70 + 2°C \Jutaan 5wl

6.2.3 L@u Ethanol 200 pl Vortex 20 AU spin down 5 3u# Usznau Kylt Binding
Column ffu Collection Tube sy Mntudeveunammnasiy Kylt binding Column 13
centrifuge 1 U i 10,000 x g

6.2.4 wsa Nt §he Kylt Binding Column 1uld Collection Tube &ulwsl

6.2.5 L@ Wash Solution 1 US11015 500 pl aslu Kylt Binding Column waguly
Centrifuge 1 U i 10,000 x g

6.2.6 W NI 711 Collection Tube W& Kylt Binding Column lUT& Collection Tube
Sulval

6.2.7 L@1 Wash Solution 2 Y5119 500 pl aslu Kylt Binding Column waaunly
Centrifuge 2 W ﬁmmﬁ’sqqq@

6.2.8 ﬁnﬂ‘ljjuﬁla Collection Tube &2818 Kylt Binding Column ldlunasn nuclease-
free 1.5 ml microcentrifuge tube

6.2.9 \@u Elution Buffer USuns 100 pl aslu Kylt Binding Column wdiuulu Heating
block figaumadl 70 + 2°C 1furan 1 undi udthly Centrifuge 1 Wit AinIndIgeqe

6.2.10 71 Kylt Binding Column 1y DNA Tunaenduansliiitedinszsisely wiediul
flgaungil 2-8 °C videTigamagil -15 to -25 °C ilesoiianyiluniends



6.3 M3ATN Salmonella spp. A78 Real-time PCR #iaen Kylt® Salmonella spp. 2.0
6.3.1 PCR Setup and Amplification
6.3.1.1 N3 Vortex Reaction Mix tag Positive-Negative Control W& spin
down Wintiasroumslfnunnads
6.3.1.2 fvuednuUiAeAdeiiaTet : S1uaufiege + Positive Control

+ Negative Control

6.3.1.3 198uLav Sample No. naean n3ouaaznay (53Ud4 Positive kag
Negative Control) ga Reaction Mix Usums 16 pl ldluusiazvasn PCR n3enauvas
PCR plate (sz30elaslaunasuig)

6.3.1.4 9 nThufn Negative Control Usuas 4 pl luvtaen PCR #3e PCR plate
Fn3enl3dm3u Negative Control Juntuandndeslmdntu udlach

6.3.1.5 LANF19819 DNA usiaz Sample No. U3n1a5 4 ul aslunasn PCR %39
PCR plate 7deuls Vuntuaadntioslidntu wardad

6.3.1.6 antuiisl Positive Control Usuns 4 ul Turaon PCR w38 PCR plate
fn3enlidmsu Positive Control TwunTuandndeslidiu waadash

6.3.1.7 9MnTn1s spin down 1intes Aeudeies Real-time PCR

6.3.2.8 tviaen PCR 130 PCR plate Thw3ouasauds Wundes Real-time PCR

1aglgN1s1TaSAINITIN 1 39 AN5197 2

A15199 1 wanIN15AIAT Amplify dmsUAsIE9 Salmonella spp.

Description Temperature Duration cycles
Activation of Polymerase 95 °C 10 u¥i
Denaturation 95 °C 15 3wl
Annealing & Extension 60 °C 1 UM 42 cycles
Fluorescence Detection Channels FAM and HEX

A197197 2 LanINISAIA Amplify A8vadend1msuiasiet Salmonella spp. Naunsaly
F3UN131979 Real-time-(RT-) PCR v839An5328U° V8 Kylt 16

Description Temperature Duration cycles
Reverse Transcription 50 °C 10 W9
Activation of Polymerase 95 °C 1 w9
Denaturation 95 °C 10 U
Annealing & Extension 60 °C 1w 42 cycles

Fluorescence Detection Channels FAM and HEX




6.3.2 N1SUTELHUNANITNAEBU

- msmaa‘u%ﬁa’iwqﬂﬁaqﬁ&faLﬁ'aﬂsww‘faaq FAM (FAM-curve) 84 Negative
control uanswallu au (Negative) uaznsmaes HEX (HEX-curve) ¥4 Negative control wansnaliu
U7n (Positive) wazns1m FAM a9 Positive control uanswatdu uan (Positive)

- ?‘fmfumiwmaauﬁqﬂﬁaa A1 FAM-Ct (Cycle of threshold)-value v84 Positive

control msilAegluYIe >15 uay < 35 uay A1 HEX-Ct-value U89 Negative control AI3HA1 < 40 A

AN 1 WAy 2

Target Channel Signal
Internal Control HEX positive positive negative negative
Salmonella spp. negative positive positive negative

= A sample is negative for Salmenella spp. if its HEX-curve is positive, but its FAM-curve is negative.
= A sample is positive for Salmonella spp. if its FAM-curve is positive, independent of the HEX-curve.
= A sample is inhibited if neither the FAM-curve nor the HEX-curve are positive.

* Recommendation: Recommendation: In case of an inhibited sample the PCR can be repeated with a 1/10 dilution of
the DNA extract. If the sample is still inhibited after running the PCR with the diluted sample or as a direct alternative,
the pre-enrichment may be incubated for at least 5 hours in RVS (for details see chapter D.1. »Cultural Pre-Enrichmente).
By this step potentially present ingredients in the preenrichment that have inhibitory effects an the effectiveness of the
Real-Time PCR are diluted and potentially present Salmonellae are selectively propagated. After the second enrichment
the entire process of DNA preparation and Real-Time PCR is repeated {see chapters D.3. sDNA Preparation« and D.4.
»PCR Setup and Amplification«).

= N
AMNH 1 NNSUTELUNANNTNAEDU

positive sample

exponential
phase

normalized fluorescence

threshold

baseline negative sample

cycle

AN 2 Linear view



6.4 nsnaudauanulldvesdsnsravide Salmonella spp.

nsnageuaulfldvesisnisnsianide Salmonella spp. #2833 Real-time PCR AEYA
n393 Kylt® Salmonella spp. 2.0 Fsinanismaasuaauldle (validation) 10435 naaeundiniy
UImIgIuaIna Method Comparison and Interlaboratory Study Report for the ISO 16140-2:2016
validation of Kylt® Salmonella spp. 2.0, for the detection of Salmonella spp. in 4 categories.

1 < 1 I . S . . e .
NNSMIUEBULUIBRNLUU 2 d@3U AB Implementation verification way (Food) item verification

E&fﬁ?;:gmlim;mcndh spp 2.0 M I C R 0 VA L EUH
NEN

Method Comparison and Interlaboratory Study Report for the ISO
16140-2:2016 validation of Kylt® Salmonelia spp. 2.0, for the
detection of Salmonella spp in 4 categories (Raw meat and ready
to cook meat products, Raw poultry and ready to cook poultry
products, Environmental samples and Primary production
samples)

A1INAFDU performance characteristic maﬁ%ﬁaammwﬂumsmm Estimate LODsy

(eLODso) MaNaUTinISEaN3U (Acceptability limits) fapngnedl 3

A5197 3 Acceptability limits for verification of a validated reference method

Method Performance characteristics Acceptability limits
For protocols 1 and 2: eLOD,, < 4 x LOD,,
Qualitative eLODg,
For protocol 3: 2 6 out of 7 positive results
. Sips 2% lowest Sy mean value?
i determined in the validation study
Quantitative | log,, cfu/ml (inoculum) - mean log,, cfu/test portion
oBias (artificially contaminated [food] item) |

< 0,5 log,, for each of the inoculation levels

Confirmation
or typing

o 5, =2 x 8 forvalidation studies with only one S, value,

inclusivity and exclusivity 100 % agreement between methods

6.4.1 NMsiaanguuuukaznIsiaanviinamsamsunIINIuaauAUlElAvesRs
mimﬂmmwm@mmmmaa (food) iterns 71 “broad range of foods” R
LLamIm%ummuwm Implementation verification wag (Food) item verification ANLATST 4 uaz
Al 3 AU 150 16140-2 s uunndnsaeidu 17 catecories Tneuunlundnsaueivilddmsuns
U3lnA 15 categories LLazmﬁmﬁmsfl’suﬁ] 2 categories ANUAITINT 5



A5197 4 Summary of the minimum number of (food) items required for verification

Number of samples
Scope of validation i
P ) ]I'HDIEII'I'!EHI:IEIHOH (Food) item verification Total
verification
“Broad range of foods” 1 z5 26
scope 2 5 food categories
“Limited range of foods" scope 1 Nigoa =4 (Nppog+ 1) 25
N, Categories
1 = 5 food items 26+ Nogher
“Broad range of foods” + +

other categories (N ;...) scope 1 itern feom each of the

Ngther Other categories
1 N!m.ulS 4

“Limited range of foods” (Niooa + Nochor + 1) =8
Niopg Categories i

1item from each of the

+ other categories (N, ,.,) scope N,,,., other categories
Other categories (N,p..) scope 1 Noiner 53 (Noner * 1) =4
only

Scope of laboratory application
“Broad range of foods” scope

Scope of validation

Validated reference method or
alternative method validated in accordance
with ISO 16140-2 or ISO 16140-5
Food “Broad range of foods” scope

categories
tested during™
the validation

Implementation verification

\(Catego:y 1 - Types = Items b
Category 2 = Types — Items
Category 3 = Types — ltems
Category 4 — Types — Items
\Catcgory S = Types - ltems

ey

— For qualitative methods: select one food item
tested during the validation study, belonging to
the scope of laboratory application

) — For quantitative methods: sclect any food item
e belonging to the scope of laboratory application
/(Cntcgory 6 .. B g
Food ‘/ |
categories GSSE5IEEE: 5 1 o
not tested ﬁ*'* AR (Food) item verification
during the
validation - aaae
but included kCaleg(ny 15 =
in the scope = Choose a minimum of 5 challenging food items,

of validation each one from a different food category

belonging to the scope of laboratory application

AMMd 3 Food items required when verifying a method for a “broad range of foods” scope

A15797 5 Classification of (food) categories and suggested target combinations

Raw milk and Heat-processed | Raw meat and Ready-to-eat, Raw poultry and Ready-to-eat,
dairy products milk and dairy ready-to-cook ready-to-reheat ready-to-cook ready-to-reheat
products meat products meat praducts | poultry products meat pouitry
{except poultry) products
Eggs and egg | Raw and ready- | Ready-to-eat, Frash produce | Processed fruits | Dried cereals,
products to-cook fish and | ready-to-reheat and fruits and vegetables fruits, nuts,
(derivatives) seafoods fishery products seeds and
{unprocessed) vegetables
Infant formula Chocolate, Multi-component |  Pet food and Environmental Primary
and infant bakery products | foods or meal animal feed samplss (food or production
cereals and components feed production) | samples (PF3)
confectionary




Tunsfinwiaselinguudndugindentd 1Wulumunised 6
M15197 6 NAUNENA U (Food Item) dnsuni1sniuasuaIulyd lavean15nsIan1LYe

Salmonella spp. AY35 Real-time PCR

meat product

Verification Categories Type ftem
Imprementation Raw meat & ready-to-cook Fresh meats (unprocessed) Pork
verification meat product
(Food) item Raw meat & ready-to-cook Fresh meats (unprocessed) Beef
verification @ meat product
Raw meat & ready-to-cook Fresh meats (unprocessed) Beef liver

Raw poultry & ready-to-cook

)

poultry product

Fresh meats (unprocessed) Chicken meat

Egg & egg products (derivates) || Egg product (heat processed) Egg yolk
@ without additives
Ready-to-eat, ready-to-reheat Fermented or dried meat Sausage

@

meat poultry products

products (Truffle flavoured

cheese pork sausage)

asedi 7 Kylt® Salmonella spp. 2.0, for the detection of Salmonella spp. In food

products.

Table 2: Sample preparations required for the analysis of samples being used in the Method comparison study

Sample type

All food
products
within the
category

Carcass

Category

Raw meat and
ready to cook
meat products,

Raw poultry and

ready to cook

poultry products

Raw meat and

Appropriate
part of ISO
6887 to be

1and 2

Preparation used

For 25g samples Add 225 ml BPW to 25g
samples, dilution ratio = 1:10

For 375g samples

Alternative method 1500ml BPW to 375g
samples, dilution ratio 1:5

Reference method 3375ml to 375g samples

giution Q= 0

Add swab to 50ml tube containing 40ml BPV

samples

swabs ready to cook and make sure that the whole sample is

meat products submerged. Mix/ shake well before enrichment
Process Environmental 1and 2 Samples <100ml added to an equal volume of
water poultry, double strength BPW
cattle and
swine
Dust wipe Environmental N/A Make sure that the whole sample is submerged

in BPW. Mix/ shake well before enrichment




6.4.2 n15:8an Protocol #ilFlumsmaugauasldldvesids
\don Protocol ildlun1smauaay mundnnis 1SO 16140-3 (Experimental
design) Tunsdnwadaiidonld Protocol 1 itevinnsUsTanaumn LODs, (eLODso) wazimunsuau
FegevasusaysedunsUmdou laun low level, intermediate level, high level wazn13%11 blank
iieAmuANsEUY Fauanseanisuszanaiin LODs, (eLODs) I fsnnsnsdi 8 uazfiansauidondn LODs,
FimnzaununITed 9

3197 8 Protocols to determine eLODsy and number of replicates needed per inoculation

level
Inoculation level of the test portion
High level Intermediate Low level 3cfuto 5 cfu Blank Total number of
Protocol | 9 xLOD:,/ level 1x LODg,/ | /testportion replicates
testportion | 3xLODg,/ | testportion
test portion
1 1 i i - 1 10
2 - 3 S - 1 9
3 - - - 7 1 8
NOTE The abbreviation of colony forming units is cfu.

A15797 9 Validation study of Kylt® Salmonella spp. 2.0 In food products. (ISO 16140-2:2016)
A1 LODso = 3.062 cfu/test portion

Type (Category) LODS50 cfu per | Lower confidence | Upper confidence
portion limit cfu per portion | limit cfu per portion

| Raw meat and ready to | 3.062 1.548 6.056

cook meat products ﬂ

Teady 10 | 0.99/7 0.997 0.1735

cook poultry

Environmental 1.964 1.149 3.356

Primary production 2.642 1.589 4.393

Primary production 2642 1.589 4393

5h RVS

Combined 2.169 1.694 2077

M13197 10 MseanIUSIunmInzanlunsAnegdunsdadlu test portion N5AUNIS

Yuaumg
High level Intermediate level Low level
Protocol 1 9 x LOD50 / test 3 x LOD50 / test 1 x LOD5O0 / test Blank
portion portion portion

Inoculation of the test
portions (cfu/ml) 9 x3.062 =27558 | 3x3.062 =9.186 1 x 3.062 = 3.062 -




6.4.3 NssERAUNSINNsgIuNlElun1TmIugauy

ABINS

1519 11 Inoculation levels for each protocol

HosmngmaaeulinuUiiafiuitie (actual count) vealiogdurisiiuadly
1y test portions veusarszaumMsUuou Fededldmusyana (expected count) lumsnagoy ué
funmndumuiasildlunig Inoculation e dsanunsald dilution wnndiiszylinumsed 11
¢ eliasevrquuimansuuilouluisiasssdulnglidesidlunsdivinudeliduluny

High level Intermediate level Low level .
Protocol | 9 xLODgy/test 3 x LODgy/test 1x10Dg/test | d“;ﬂi;;’::f best
portion portion portion
1 This should beata From the highinocula- From the intermedi- -
maximum of nine times| tion level, performa 1:3 ate inoculation level,
the expected LODgg. | dilutionto achieve the | perform 1:3 dilution Lo
intermediate level. achieve the low level.
2 - This should be atamax- From the intermedi- -
imum of three timesthe | ate inoculation level,
expected LODx,. perform 1:3 dilution to
achieve the low level.
3 - - - The level of
contamination of the
inoculum is known,
(e.g: reference mate-
rial with known
concentration).

5T ot 199h inoculation ve9L8 8l vinsAnYY Yde Salmonella spp.
$1uau 1 Telail Tidswieluemsideaide Non selective broth uwdauuit 34-38°C Wunan 24 Falug
9InTuyiNsuTIuIuUL Non selective agar titevnU3unaidefiuiase (actual count) Auglufy
n15 inoculation 13 aaslu test portion Lfies1nuanisTuIdeuInsgud1sBvende Salmonella

Typhimurium (ATCC 14028) fiEunnvasiasUJufin1g Av 2.0 x 10° cfu/ml ATUUIINUHLESELL
\{W©¥I1N13 Inoculation usiagszaulanuAINg 4

Dilution A

NN NN

Dilution B

Dilution C

Dilution D

el F UGG 80 B marem

Blank

1. Bufu 2.0 x 107 (200) chi/ml

2. Dilution A: 1 ml of 1:3 dilution
of 16167 cfu/ml = 66.67 cfu/ml

3. Dilution B: 1 ml of 1:3 dilution
of A= 2227 cfu/ml

4 Diluton € 1 ml of 1:3 dilution
of B = 741 cfu/ml

5. Dilution D: 1 mil of 13 diluticn
of C = 247 cfu/ml

tdl L) 3" d' ] . 1 [ dgl’ %4 a wa
A # 4 unulunseS eI vinnis Inoculation Weay 3®Uﬂ7§UULUE]U‘sUENWE]\‘l‘LJJ;]UG]ﬂ'ﬁ




A1919% 12 MT9LERIUTUNALTNILYIATS (actual Count) 91911n15 Inoculation Wéag test portion

Dilution A B C D
Implement verification :
pork 100 cfu/ml | 33.33 cfu/ml | 11.11 cfu/ml | 3.7 cfu/ml
(food) itemn verification :
Beef 100 cfu/ml 33.33 cfu/ml | 11.11 cfu/ml | 3.70 cfu/ml
Beef liver T4.67 cfu/ml | 24.89 cfu/ml 8.30 cfu/ml 277 cfu/ml
Chicken meat 67.33 cfu/ml | 22.44 cfu/ml | 7.48 cfu/ml 2.49 cfu/ml
Egg yolk 40.00 cfu/ml | 13.33 cfu/ml | 4.44 cfu/ml | 1.48 cfu/ml
Sausage
(Truffle flavoured cheese T4.67 cfu/mt | 24.89 cfu/ml | 830 cfu/ml | 277 cfu/ml
pork sausage)

. AAN1INN AN

7.1 wan13@nw1 performance characteristics

7.1.1 M5Y11 Im

plement verification

mﬂwamsmmaaummgﬂﬁawaﬁ% (validation) U8YARTIR Kylt® Salmonella spp. 2.0

14 Raw meat & ready-to-cook meat product s¥U@1 LODso = 3.062 cfu/25 g T un

vosluRnsidenld enylunsmaaey (pork) Fawanageuiduianisnd 13

msﬂﬂ‘ﬁ 13 Determine of eLODs, and Number of replicates needed per inoculation level

Itermn Inoculation level of the test portion (25g) elLODsg
Blank High level Intermediate level Low level
level
9 x LODsg = 27.56 cfu/25g 3 x LODsg = 9.19 cf/25¢ 1 x LODsg = 3.06 cfu/25¢
Actual count = 33.33 cfu Actual count = 11.11 cfu Actual count = 3.7 cfu
Pork 0/1 1/1 a,/4 a/4 <1.0x37

Remark LIL = Low Inoculation Level = 3.7

7.1.2 A5 (food) item verification

nuaNlaaInnIsiiennaundniugia1agi@nel lngn1munal LODsy = 3.062

cfu/test portion N19reeUURN15.88N1Y categories 91U 4 categories TIUTENBUA Y

5 items (GI’HJ(?]']'SNﬁ 6) Iﬂﬁ]Nﬁﬂ’]’iV]ﬂﬁ@ULﬂu AR 14




ms‘mﬁ 14 Determine of eLODs, and Number of replicates needed per inoculation level

Item

Inoculation level of the test portion (25g)

Blank High level Intermediate level Low level
elL.ODsg LIL
level (9 x LODs = 27.56 cfu/25g) (3 x LODso = 9.19 cfu/25g) (1 x LODso = 3.06 cfu/25g)
Actual count = 33.33 cfu | Actual count = 11.11 cfu Actual count = 3.7 cfu
Beef 0/1 <1.0x37 3.7
1/1 4/4 4/4
Chicken Actual count = 22.44 cfu Actual count = 7.48 cfu Actual count = 2.49 cfu
0/1 <1.0x249 | 2.49
meat 1/1 4/4 4/4
Beef Actual count = 24.89 cfu Actual count = 8.30 cfu Actual count = 2.77 cfu
0/1 <1.0x 277 2.77
Liver 1/1 a/4 4/4
Actual count = 24.89 cfu Actual count = 8.30 cfu Actual count = 2.77 cfu
Sausage 0/1 <1.0x2.77 | 2.77
1/1 4/4 4/4
Actual count = 13.33 cfu Actual count = 4.44 cfu Actual count = 1.48 cfu
Egg yolk 0/1 <1.0x1.48 | 1.48
1/1 4/4 4/4

Remark LIL : Low Inoculation Level

Amplification

Salmonella spp = £ 3 :

Amsplification

D

Amplification

Amplitication

Z

A
&
Salmoneila spp. //

"/

AT 5 n3vukanssa Amplification curve (A = sieguilonyuaziilola, B = daguilel,
C = shegiivlanazldnsenuussy, D = degrdlvan)




TZﬂWﬁhz@uwaeLODmﬁmﬁ%;yokmotﬁ1
yhmsudananismadeulasniafudoyasiun test portion finuideluusas inoculum
level Lt oAU eLOE@oﬁhaﬂwqEﬂankmaﬁbqlﬁWIH%é wag high level inoculation FoanuLle
i thenfildunuszdfiununaeiniseensy (acceptability limit) auanseil 15 wagnan1sussiiu

AIPR15199 16

1519 15 Determination of eLODsy base on the number of positive results per of

contamination using protocol 1

High Intermediate Low Blank eLODg,
inoculation level | inoculationlevel | inoculationlevel level
e | et | " s
1/1 4/4 4/4 0/1 < 1,0 x LIL®
11 4/4 3/4 0/1 =0,5 < LIL
1/1 4/4 2/4 0/1 =0,7 x LIL
1/1 4/4 1/4 0/1 =1,0xLIL
i/1 4/4 0/4 0/1 =1,5=LIL
1/1 3/4 4/4 0/1 =0,7 x LIL
1/1 3/4 3/4 0/1 =1,0x=LIL
i1 3/4 2/4 0/l =1,3 x LIL
1/1 3/4 1/4 0/1 =17 x LIL
1/1 3/4 0/4 0/1 =2,3 = LIL
1/1 2/4 4/4 0/1 =1,1 = LIL
1/1 2/4 3/4 0/1 =15xLIL
1/1 2/4 2/4 0/1 =19 x LIL
1/1 2/4 1/4 0/1 =26 xLIL
1/1 214 0/4 0/1 =3,7 x LIL
11 1/4 4/4 0/1 Unreliable MPN resultt
1/1 1/4 3/4 01 =2,1xLIL
1/1 1/4 2/4 /1 =28x=LIL
1/1 1/4 1/4 o/1 =4,0 = LIL
1/1 1/4 /4 0/1 =0,3 ®x LIL
1/1 0/4 4/4 0/1 Unreliable MPN resultb
1/1 0/4 3/4 0/1 =3,0xLIL
1/1 0/4 2/4 0/1 =4,3 x LIL
1/1 0/4 1/4 0/1 =6,7 = LIL
1/1 0/4 0/4 0/1 =14,0 x LIL
2 LIL =lowinoculation level. )
b Unreliable MPN result: MPN combination is very unlikely to occur. The experiment shall be repeated.




A157199 16 wansusziunisnageuanultlaveisnageun1snsianlie Salmonella spp. A1875
Real-time PCR

Implementation/ltem | Performance

) Acceptability limit Pass/Fail
verification characteristics
elLODsy < 4 x LODsgy
¥ <10x37 <4 x3062
Ly el OD<q Pass

el 0D (< 3.7) < LOD5RO (12.248)
elODs = 4 x LODsg
dialian el ODsg < 1.0x249 < 4 x 3.062 Pass
el 0Dy, (< 2.49) < LODS0 (12.248)
elODs = 4 x LODsg
siulm el ODx, < 1.0x 277 < 4 x 3.062 Pass
eLODso (< 2.77) < LOD5S0 (12.248)
elLODs = 4 x LODsg
lansenuysgy el ODsy < 1.0x 2.77 < 4 x 3.062 Pass
elODsy (< 2.77) < LODA/0 (12.248)
elLODs < 4 x LODs,
lniam elODsy < 10x1.48 <4 x3.062 Pass
el ODsp (< 1.48) < LOD50 (12.248)
elLODsy = 4 x LODsg
Lala el ODsq < 1.0x3.70 < 4 x 3.062 Pass
eLODy, (< 3.70) < LODS50 (12.248)

INNNSTUTEUNAIEUNUATS1Y Determination of eLODs, base on the number of
positive results per of contamination i UA 1 acceptability imit WU 1A 1 eLODsy YBIN 9 4
categories ¢ < 4 cfu/test portion kandIaglunueineausuld (acceptable) n categories
Anwl

8. agunani1sniuaaunuldlivesis

ANNISWUBKNALTABUNUMN1S19 Determination of eLODs, base on the number of p05|t|ve
results per of contamination AUA1 acceptability limit WU WD U T AYUANA categories i
Anw e fURnrsiinnuannsanaaeulsegrsgndedunisaidunismudsiiiunmaaeuaiiy
1laudn aqﬂi@ﬁmamamuaaumwﬂ%‘lé’%ﬁ%‘mmmﬁmeﬁmLﬂd}}a Salmonella spp. A8
Real-time PCR lushogaiiony dula ldnsenuussd lvan iold uasiilela vowiosfifnnsnuan
AANSLATATIINgT NauTIIdeUAMN LD SuasHanAnTNdRT Te1 eLODs, oeluinausifipensy
1% (acceptable) anunsnvnunldifuisnaaeuresiesfifinsldegagnies warldnsrande
Salmonella spp. é{’m%‘uﬁaazmﬁa'wwmwﬁﬁawﬁﬁamﬂﬁ



9. AinAnTIUUTZNA
YoUBUAME1UILNTEINATIIARUANAINFNAUAFR IN TN A LTINS wagd i

Vo UANISNUEUANERSUALIATYINET NduRTIRERUAMALTBdR TLasNaNEnINER T idewmdety
msuuRnulidnsagaslulanes
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