nsnauaauaNltlduestunauBudusiinide Salmonella spp. Arewmaiin MALDI-
TOF/MS Tuignsaania Salmonella spp. luilag1samsdniuazingauaingnd

algwa @aaiys, WA ude, Junun Junsusea
UNANED

a6 1 3

Salmonella spp. Wugaun3dnelsailinudAynanulasndevese1msdn’

(%
¢ 1 LY

warvatusanelviinlsaindaaIndnigau SIUTNEINaNIENUAUA NN ILaTLATYEN

Ry
(%

fau nsnsranuaziuduriinuende Salmonella spp. lue1msdnideiinnudiy
miﬁﬂmﬁjﬁi’mqﬂszmﬁlﬁamuaaumwﬂ%’lé’%ﬂ%’jumaumimwmLs??a Salmonella spp.
P113% 150 6579:2017(F) warnsr9duduviniedigmaila Matrix-Assisted Laser
Desorption/lonization Time-of-Flight Mass Spectrometry (MALDI-TOF/MS) 1a ALLELE
Bruker MALDI Biotyper Tufiagnaa1msdninas ingauaindnd n1snaaeuen Estimated
Level of Detection 50% (eLODsg) WL%@ Salmonella Typhimurium ATCC 14028 L‘ld]ul,%’e)
$1999 Tnoiiudoasludogsemsdnifisssu High, Intermediate uaz Low adiitimane
Wit 9, 3 uag 1 CFU muddfy wagilgnmueuitliifinie sansymuaounuininsam
Be Salmonella spp. anunsaldnsiafetaomnsdn i 7 nauls loed1 eLODs, vaINgy
fnaAuandn uay ndundndusiuussUainidedaiuuuuds wihtu 0.7 nduigiuainis
nauemsnandiagusiiode waz nquermisnaudniagusiiang Wounin 1.0 nqu
winfusiuUssUanidedn fuuuiy uay ndu nansuTLssUndedniudiadia winfu 0.5
dusun1snTadudurieg MALDI-TOF/MS (Bruker MALDI Biotyper) lavinn1snageu
andu Target $1u7u 5 anewusuazidondu Non-target $1u7u 5 a1esfug nanisnsavaey
wudnsTmuniadelinanssfunadinianuiedndu 100% uonani Wevnde
Salmonella Typhimurium ATCC 14028 ‘1‘7iLaﬂué”;asmmmiﬁmﬂwqﬂizé’umﬂamL%a 17
AT19EuusIELAIDs Bruker MALDI Biotyper wuiniiognamaaousianumlinanissiwunidu
Salmonella spp. waziinadenndasiunaiimaning Andudesas 100 wansanwuansld
Fii133n3ms29MTe Salmonella spp. 173 1SO 6579:2017(E) safunsudueiinde
A28 MALDI-TOF/MS (Bruker MALDI Biotyper) @unsaununlalun1snsiaaeusieg19e1ms
fniwagingAuandnii 7 nquiidnunavannsnihdeyafildlulfidugudeyadmiunis
mmaauqmmwuazLéhiz’“s’u%a Salmonella spp. Tusmmsdainely

AdALY:
Salmonella spp., MALDI-TOF/MS, 9 %13d#1



Verification of Salmonella spp. Identification by MALDI-TOF/MS in the Detection

of Salmonella spp. in Animal Feed and Animal-Derived Raw Materials

Nattapol Liangpetch, Palisa Mahachai and Wantana Chantaramongkon

Abstract

Salmonella spp. are important foodborne microorganisms that may cause
disease in animals and humans and may result in public health and economic
impacts. Therefore, reliable detection and identification of Salmonella spp. in animal
feed are important for animal health, food safety, and feed quality control.
This study aimed to verify the detection procedure for Salmonella spp. according to
ISO 6579:2017(E) and to confirm the identification of Salmonella spp. using
Matrix-Assisted  Laser Desorption/lonization Time-of-Flisht Mass Spectrometry
(MALDI-TOF/MS) with the Bruker MALDI Biotyper system in animal feed and animal-
derived raw materials. The Estimated Level of Detection 50% (eLOD50) was
evaluated using Salmonella Typhimurium ATCC 14028 as the reference strain. The
reference strain was inoculated into animal feed samples at high, intermediate, and
low target levels of 9, 3, and 1 CFU per test portion, respectively, together with
uninoculated control samples. The tested materials were classified into seven
groups: animal-derived raw materials, plant-derived raw materials, pelleted complete
feed, powdered complete feed, soft processed meat products, hard processed meat
products, and pelleted processed meat products. The verification results
demonstrated that the Salmonella spp. Detection procedure could be applied to all
seven groups of animal feed samples investigated. The eLOD50 value for animal-
derived raw materials was 0.7 CFU per test portion, whereas the values for plant-
derived raw materials, pelleted complete feed, and powdered complete feed were
less than 1.0 CFU per test portion. The eLOD50 value for soft processed meat
products was 0.5 CFU per test portion, while the value for hard processed meat
products was 0.7 CFU per test portion. For pelleted processed meat products, the
eLOD50 value was 0.5 CFU per test portion. For MALDI-TOF/MS identification
verification, five target organisms and five non-target organisms were tested. The
identification results were in agreement with the expected results for all tested target
and non-target organisms, corresponding to 100% agreement.

In addition, Salmonella Typhimurium ATCC 14028 inoculated into the seven

groupsof animal feed samples at the tested inoculation levels was subjected to



confirmation using the Bruker MALDI Biotyper. All tested samples were identified as
Salmonella spp., with 100% agreement with the expected results. These findings
demonstrate that the Salmonella spp. detection procedure according to ISO
6579:2017(E), combined with MALDI-TOF/MS confirmation, can be applied to the
seven groups of animal feed and animal-derived materials evaluated in this study.
The obtained results can also support quality control, surveillance, and the
development of a database for Salmonella spp. in animal feed and related

materials.

Keyword:

Salmonella spp., MALDI-TOF/MS, Feed

1. AudATY

e Salmonella spp. udegduvasinuiiiuinndt 2,500 aeiug (Charles
Davis, 2007) wazunaeiufiluangddyuodsafiatonndidems tasdniseun
Tanuazesdmsemsuazinunsuisavdszened WWlieuddyiudesd Wesinnuteya
miamﬁ?a Salmonella spp. ﬁf\i’wmumﬂﬁﬁu %QL“ﬂuaWmeaﬂﬂmﬁUﬂw N13918 WagA3INY
adenaesugin Mdumbsnududednd owns waranssugudiauduiufiagdes

Avunuiusgdlnddaiveesiulsafinsieainaimsgddni

2.3ngUszaed

1.1 ionsradusuriinide salmonella spp. femnALlA MALDI-TOF/MS (Bruker
MALDI Biotyper) Tudeatnsemsdnd

1.2 wislfidugudeyalunsdmimssnedydRnuauamnmemsdeld

3. YaUUY

Womuaounnuldldveislunsnsatuiusiinge Salmonella spp. fhewmaie
MALDI-TOF/MS (Bruker MALDI Biotyper) lWitnsramide Salmonella spp. Tufaeg
MR IkaTINgAUINGN

4. Uszlgaifianadnazldsu

3.1 ﬁgwu%’agamaw’zﬁgjj@ Salmonella spp Tuswsdn

3.2 W¥lunistlestunaniseyduemsdnsideiivhdn-deen Wiedunsiude
ANLEANNTAVRINSH-deppnesdn IvesUsyinelng



5. N6

Salmonella spp. Fudeuuniize ag/lundu Enterobacteriaceae fdnway JUviau
Tadsaves fawm 0.7-1.5 lulaswas 813 2.0-5.0 lulaswns wialdmluanndifuas Ll
9onBLaY (facultative anaerobe) laiaf1suduya ndeuiivnunaniaaaiiiogsouisad fiuns
mouslifiunanioaar Fsbiausoedouild guvpifaiald 5 47 esmuvaldea
oumgiiniasaldffiando 37 earmiwaiua (Julian Michael Cox, 2008) La3gylelutgs pH
4 9.0 MY () fimgausenIsadayUsyann 0.93-0.99 W0 Salmonella spp. hinu
Awdou gnvianeldiigumgdl 55 esmwaldea wu 1 9l vie 60 srnwalTua Uy
15 - 20 unil vide 1 62 ssmwaldua uiu 4 ui msldenuduniegumaimliannsa
¥anewde Salmonella spp. ba LWENLLGIIIUQIUEjzﬂﬂ’liLﬁ]%ﬁyfua\‘iL%@LVh‘lfu

Salmonella spp. #uN8as L%aqﬁuw‘%éﬁﬁé'ﬂwmz typical 30 less typical colony
VLEWNTAEITaLaNNE (solid selective media) wagliina biological wag serological
melidermueiildluinaaouniide Salmonella spp. luormsdns

p1nsdnd et YagfiomneilldiGedn ifissuuniineduusihvesanenssunms
muAuAmINeIdRiUsznamduesdnd Tu wszswlydRnmuaununimeinsdn’
W.A.2558

6. oA LUUNNT

6.1 Lﬂ%@x‘]ﬁ@LLﬁ%Q‘Uﬂiﬂj (Equipment & Materials)
- 1383 MALDI-TOF/MS (Bruker MALDI Biotyper)
- Computer 5oy software (MBT Compass / flexControl)
- Target plate (1%u MBT 96 target plate)
- Pipette way tip
- Centrifuge
~1A30ede 2 i
- @’ﬁm%aqmmﬁ 34 — 38 p9ALwaLYYd, 35 a9 LYaLYud, 37 perlwaLYud

uag 41.5 ssAwalded

- fiiuegvomadsade gumnd 3 sseaidea uay 5 ssriwaldea
- a"mfwmuauqmmﬁ 47 - 50 DAIYaLTYE
- éﬂﬂﬁlﬂﬂﬁUﬂmqmﬂQﬁLLUUL‘Uﬁﬁ 415 [ 1 ssrnwaidos
S manavnaeg
~ipsasinranudunse - ang
_ \3esiieinde
 \n3pseusinie
- fUaeniie
- weululasiam



- qawa’laaﬂﬂi’mﬁ]’mﬁj@ YUIA T x 11 LYUALLAT

- PIAVNAFDINTOUNLNEED VWA 100 Taddns, 250 Taddns, 500 Haaans
waz 1000 Uaddng

- YIADANABDINTOUNILNASY YUIA 16 x 125 Uadluns, 16 x 150 Jadiuns
waz 20 x 150 Haakums

- NARANARBINTBUINY

- umzisadonanain YUAFURIUAUENAIT 90 x 15 fadluns

- pumsisatoutn vuaduriuguinans 55 fadiuas

- FOUANAIDY

- Uwe vue 1 H0ddns waz 10 Uadans

~Budede (needle)

~sadende (loop) VUMK 3 Haakums 139 10 lWlAsEns uay vuInnag
1 lulasdns

dede vieamdeide (loop) fivharnmanadin

- Pasteur pipette

- nzunssldvannnaass

- NITUBDNRIN

- nszandlaa

- NTEAENIRIANaTEYn 0.22 TulATuns

6.2 @3all (Reagents)

- Matrix solution (HCCA)

- 70% Formic acid

- Acetonitrile

- Ethanol (absolute)

- Bacterial Test Standard (BTS)

- Ethanol 70% uag 95%

- Buffered peptone water (BPW)

- Muller-Kauffmann tetrathionate-novobiocin broth with 2% lodine-

lodide solution and 0.5% Novobiocin solution (MKTTn broth)

- Rappaport-Vassiliadis medium with Soya (RVS broth)

- Modified semi-solid Rappaport-Vassiliadis agar (MSRV agar)

- Xylose Lysine Deoxycholate agar (XLD agar)

- Hektoen Enteric agar (HE agar)

- Brain Heart Infusion (BHI)

- Triple Sugar Iron agar (TSI agar)

- Nutrient Agar (NA)



- Tryptone Soya Agar (TSA)

- Swarm agar media

JUNBUNITNAGBURITD Salmonella spp. (ISO 6579:2017(E) Tuamsdnd uazdiududie

MALDI-TOF/MS

U

211158973 25  1.25 n5u + BPW 225 faaans

34 - 38 perwaldyd Ul 18 T 2 Falug

A 4

A 4

an 0.1 faddns ldlu 10 Tadhnsves
RVS broth #50
An 0.1 Iadans vem 1-3 yAasuY MSRV
agar

gl 41.5 £ 1 srnwaides

an 1.0 fadansldly 10 daddnsves MKTTn
broth

Uudl 37 & 1 ssrrwaideoa utu 24 & 3 dalus

< 1N0 sUned |e JUSWIYDUUS-SAI1D9)S [« JUsUUydlUS-aid

Uoleuwl U0

'

A 4

1 loop streak asuu XLD agar tag 8n 1 loop streak asuueIMslasL0dnylin
Aunzay (WU HE agar) Unyl 37 & 1 asrwai@iod uiu 24 £ 3 47l

A 4

Wonlaladfilanwuziuilowds Salmonella spp. MU zLTeag 5 laladl

v

Yl 34 -

NA plate
38 perrwaldiua U 24 T 3 dalus

MALDI-TOF/MS Confirmation
(Bruker MALDI Biotyper)

'

wUana




6.3 NILNIENFIDLNAMTUBUIUAIY MALDI-TOF/MS (Sample Preparation)
6.3.1 Direct Smear Method
4.3.1.1 14 sterile loop uaz colony (18-24 ¥31.)
4.3.1.2 Unwasuu target plate
1.3.1.3 Udeelriuisfigaimniivies
4.3.1.4 \@) matrix solution 1 pL
4.3.1.5 Yaeelviwisnowdngzi
6.3.2 Extraction Method (615U Gram-positive/Yeast)
4.3.2.1 \iu colony &4 microtube
4.3.2.2 @ ethanol 300 uL — vortex
4.3.2.3 centrifuge 13,000 rpm 2 U1l
4324 ﬁyﬂ supernatant
4.3.2.5 @y formic acid 50 uL — vortex
4.3.2.6 A1 acetonitrile 50 yL — vortex
4.3.2.7 centrifuge
4.3.2.8 igm supernatant 1 L a9 plate
4.3.2.9 1fi3 matrix — Uaoauwis
6.4 N31M384 Target Plate dmsududusnig MALDI-TOF/MS
6.4.1 58y sample ID
6.4.2 AAAUNUIFIDE
6.4.3 ld BTS @13 calibration
6.4.4 RTIVADUANNALDINUDY plate
6.5 N3 Calibration LA384 MALDI-TOF/MS
6.5.1 1Ua software MBT Compass
6.5.2 \@9n calibration method
6.5.3 84 BTS standard
6.5.4 91533d8U mass accuracy
6.5.5 nliu — 91 calibration Twal
6.6 MIUATILEIDE1 (Measurement) 81389 MALDI-TOF/MS
6.6.1 1d plate Wwedeq
6.6.2 1@®n method: Linear positive mode
6.6.3 131D laser
6.6.4 AFIAABU spectrum
6.7 NMTIATIZING (Data Analysis)
6.7.1 Software W3gULIEU spectrum 11U database
6.7.2 W&n3 score value



naginslana:
> 2.0 — species level
1.7-1.99 — genus level

< 1.7 — Wansaseyla

7. HANINARDY

7.1 Ms1AT eLODsy

PNMIMUEIUTENAgeUMEe Salmonella spp. Tuemnsdn? (IS0 6579:2017(F)
Tnenaifindionnsgiu 1 wia fe \We Salmonella Typhimurium ATCC 14028 Tusesiu
o Low (1 cfu) Medium (3 cfu) wag Hight (9 cfu) aslunnafognsonmsdng annsn
wtsregaemsdndld 7 ndu fel 1. ndutgAvandnd 2nquieghvainiis 3. ndu
pnanandSagUriaiia 4. nguessaudSagusiiong 5. ndndusiuUssUaniilodn]
wuufiy 6. wAnSussUIndednuuuuds 7adafuriussunnidedaiviada e
madaderis 3 sedulufegsemmeaoy vhnslddefifudoddeiisefuanududy
#197 ifsdeiissfunuidiuduga 9 cfu S1uau 1ya udefiseduany
Wadunane 3 cfu S1uau 4 e Badedisduaududuil cfu S1uau 4 90 lddude

(Control blank) $1131 1 4A AR 1

A15797 1 M5 RaTIUEeUTNAdeUEe Salmonella spp.saeiE ISO 6579:2017(E) Tag

AL Salmonella Typhimurium ATCC 14028

fduil NGUDINTS High inoculation | Intermediate Low inoculation | Blank eLODso cfu /
level targeted 9 | inoculation targeted | level targeted 1 | level test portion
X LODso / test 3 x LODso / test X LODso / test
portion portion level portion
11 ngAvandnl 1/1 3/4 4/4 0/1 =0.7 x 1
eLODso = 0.7
1.2 1/1 3/4 a/4 0/1 =0.7x1
eLODso = 0.7
13 1/1 3/4 a/4 0/1 =0.7x 1
eLODso = 0.7
2.1 IngAuaniiy 1/1 4/4 4/4 0/1 A.0x1
eLODso <1.0
2.2 1/1 a/4 a/4 0/1 1.0x1
eLODso <1.0
2.3 1/1 a/4 a/4 0/1 1.0x1
eLODsg = <1.0




A1519T 1 s eRaTIUEeUISIndeunle Salmonella spp.saeiE 1SO 6579:2017(E) Tag

nsidude Salmonella Typhimurium ATCC 14028 (si9)

fdfuil NguaImMT High inoculation Intermediate Low inoculation Blank | eLODso cfu/
level targeted 9 | inoculation targeted | level targeted 1 level test portion
X LODsg / test 3 x LODso / test X LODso / test
portion portion level portion

3.1 e Inand sy 1/1 4/4 a/4 0/1 1.0x1
iinLiin eLODs <1.0

32 1/1 a/4 a/4 0/1 1.0x1
ELODso 1.0

33 1/1 a/4 a/4 0/1 1.0x1
ELODso 1.0

4.1 o snadLSagY 1/1 4/4 4/4 0/1 | <d.0x1
ilana eLODsy <1.0

4.2 1/1 a/4 a/4 0/1 1.0x1
ELODso 1.0

4.3 1/1 a/4 a/4 0/1 1.0x1
ELODso 1.0

51 Némﬁmﬁﬁuﬂigﬂﬁm 1/1 4/4 3/4 0/1 0.5x1
Wadniuuuiiu eLODs, 0.5

5.2 1/1 a/4 3/4 0/1 05x1
eLODso 0.5

5.3 1/1 a/4 3/4 0/1 05x1
eLODso 0.5

6.1 w?mﬁm%‘wigﬂmﬂ 1/1 a/4 2/4 0/1 0.7x1
admiuuunds eLODs, 0.7

6.2 1/1 a/4 2/4 0/1 0.7x1
eLODso 0.7

6.3 1/1 a/4 2/4 0/1 0.7x1
eLODso 0.7

7.1 wﬁmﬁwﬁwizﬂmﬂ 1/1 a/4 3/4 0/1 05x1
Wednviadia eLODs, 0.5

7.2 1/1 a/4 3/4 0/1 05x1
eLODso 0.5

7.3 1/1 a/4 3/4 0/1 05x1

eLODso 0.5




MNHANIMUEBUNAdEUMLTE Salmonella spp. Tuemsdns (SO 6579:2017(E))
anuzaldldlumanea fogsemmsdnife 7 ngu vesiesufiRnisnduasinaeunman
213803 drfnesivaeununInduniadnd lneillAn Estimated Level Of Detection
(eLODso) naufngAuandas uar ndundnfusinssuandedniuuuuds winiu 0.7 ndy
TagAvaniia nguetmsraudnsaguviiadie uas nguevisnaudusagueiiang doanin
1.0 ngundndasiussunidedniuuuiy uar ndu wandasiulssunnidedniviage
Winfiu 0.5

a6V

7.2 MInsaeududuiinsduunsiagdunidfeinios MALDI-TOF/MS

Tumsnmadeviuduisnissuunsiingdunidieinios MALDIFTOF/MS tuldléiy
LAN1ELATD9 MALDI-TOF/MS Visimmimwaaummgﬂéfm (Validaiton) aunfsgIuLas
38013 150 16140-7:2024 Fafpsnmsmstuduriaidogduviinumasingg uvhnsmagey
WUU Inclusivity 31uauldtdosndn 150 anewusg wazuuy Exclusivity 31usulddasnin
100 angwug

dm3uiA3es MALDI-TOF/MS ‘1'7ir;humimsmmaaummgﬂéfm (Validaiton) Hu
LA383 Bruker MALDI Biotyper &3n111 1SO 16140-3:2021/Amd 1:2025 fuualildns
nraaeUiusuIINITTILuNTiag A un3saeiaTos MALDIFTOF/MS dush 5 target + 5
non-target A4l@HaNARBUAINANTIEN 2-3 WUTmANITITIRAUBUSUITMsTLUnvia
9aun3dfeiaies MALDI-TOF/MS Tinan1ssuunviiagaunidnss 100% myh’ 5 target

Wae 5 non-target

L a

A1514971 2 N30 33 UduduITN15IuNYIndunIdvila Target organisms Fen3od
MALDI-TOF/MS (Bruker MALDI Biotyper)

No. Target organism Expected result Actual result Conclusion

1 Salmonella enterica Salmonella spp. | Salmonella spp. agree
Typhimurium

2 | Salmonella enterica Typhi Salmonella spp. | Salmonella spp. agree

3 | Salmonella enterica Paratyphi A | Salmonella spp. | Salmonella spp. agree

4 | Salmonella enterica Paratyphi B | Salmonella spp. | Salmonella spp. agree

5 | Salmonella enterica Paratyphi C | Salmonella spp. | Salmonella spp. agree




A15199 3 N15RTI@RVIUTUITNITTIMUNITAAUNTI¥TA non-Target organisms A1Y
L399 MALDI-TOF/MS (Bruker MALDI Biotyper)

q

No. Non-target organism Expected result Actual result Conclusion
1 Escherichia coli Escherichia coli Escherichia coli agree
2 Enterobacter aerogenes Enterobacter aerogenes Enterobacter aerogenes agree
3 Pseudomonas aeruginosa Pseudomonas aeruginosa | Pseudomonas aeruginosa agree
4 Morganella morganii Morganella morganii Morganella morganii agree
5 Enterococcus feacalis Enterococcus feacalis Enterococcus feacalis agree

7.3 namsBudunssuunids Salmonella spp. luansdnisein3as MALDI-
TOF/MS (Bruker MALDI Biotyper)
%9 Salmonella Typhimurium ATCC 14028 Mitiuasludiog1eo1msdniiieyin

N1SNAABUNIAT eLODso 1191158 Uudusiiaiie Salmonella spp. lue11sdniniuia3os

Bruker MALDI Biotyper Wavadaunuiinsiiogranageulinanisdwunydaiaidy

Salmonella spp. NinFoe Andu 100% Fap5197 4

A15797 4 nan1sEuduNISTMUNTD Salmonella spp. lussdnisewnseos
MALDI-TOF/MS (Bruker MALDI Biotyper)

awu | |
o NAUBINIT level targeted Actual result Conclusion
7
1.1 qum:\]’m High inoculation level targeted Salmonella spp. agree
and
1.2 Intermediate inoculation
Salmonella spp. agree
targeted
1.3 Low inoculation level targeted | Salmonella spp. agree
2.1 Umqﬁ‘umﬂ High inoculation level targeted | Salmonella spp. agree
2.2 ey Intermediate inoculation
Salmonella spp. agree
targeted
2.3 Low inoculation level targeted | Salmonella spp. agree
3.1 91NN | High inoculation level targeted | Salmonella spp. agree
3.2 dusasy Intermediate inoculation
N Salmonella spp. agree
YUALLUA targeted
33 Low inoculation level targeted | Salmonella spp. agree




A1519Tt 4 man1sEudun1ssuunGe Salmonella spp. Twensdaiseirdes
MAIDI-TOF/MS (Bruker MALDI Biotyper) (#9)

Ay |
4 NAUBINIT level targeted Actual result Conclusion
4.1 91INa@N | High inoculation level targeted | Salmonella spp. agree
4.2 ﬁ’]L%ﬁ]g‘U Intermediate inoculation
- Salmonella spp. agree
YUAN targeted
a3 Low inoculation level targeted | Salmonella spp. agree
5.1 HAR U High inoculation level targeted
wUssuan Salmonella spp. agree
5.2 Luaamuw Intermediate inoculation al U
< almonella spp. agree
i targeted PP :
53 Low inoculation level targeted
Salmonella spp. agree
6.1 | WanAoun High inoculation level targeted
Salmonella spp. agree
wdsguann
6.2 | Wedniwuy Intermediate inoculation
o Salmonella spp. agree
RN targeted
6.3 Low inoculation level targeted
Salmonella spp. agree
7.1 | WARAY High inoculation level targeted
Salmonella spp. agree
wlsguann
7.2 | Wednivila Intermediate inoculation
“ Salmonella spp. agree
R[] targeted
7.3 Low inoculation level targeted
Salmonella spp. agree

8. d7UNaN1INAay

nsmaugsuAulElaveiunaunTIan Salmonella spp. A1 1SO 6579:2017(E)
suiunstuduriiaiionis MALDI-TOF/MS Taglgia3ed Bruker MALDI Biotyper @1s16
Wnlgiudlegrtemisdnivagingiuaindnd 7 nguitdnwild lnguanisnagey

eLOD50 A1 0.5-<1.0 CFU/test portion Fusgiuyilnveiieg1a N1snTIvaaun1sanLun
¥1AA8 MALDI-TOF/MS Tungu Target 97w 5 @189ug wag Non-target 31u3U 5 a1y
Wug WinaaennaasfunafinInnuiy 100% wazn1305398udu Salmonella spp. Tudiogns

91158019 ALT Salmonella Typhimurium ATCC 14028 TunnszAunIsiAuge wuna




[

m331uundu Salmonella spp. d@onndosiunafininvuy 100% 3eagulaanisiinismiu

douanunsalddmiunisnTiamuasiudu Salmonella spp. ludeg v sdnivasingdiu
INERING 7 ngunAnwla

9. UDLAUBDLUY

10. AnANIsUUIZAA

11. 18N&1981984

NOIAIVANDIMNTUALEENT NTUUAFHT NseNTINYATHaTannIal. wszswdnafniuay
AAINBIMNTERNT .61 2558, fsidt : yyuavnsainsinunsuiesemealne
1A @191 4

5ivdy senaw. (2545). eWnsERImNNgVINBAIANAMAINEINTERT Aileldmiing 13es
n13AUANANAINEITERY. sy - drdniaiuinisadaduazaienen
wialulagnsuuadnd nsensrsnunswazannsol.

ISO 6579-1: 2017 (E). Microbiology of food chain-Horizontal method for the detection,
enumeration and serotyping of Salmonella - Partl : Detection of
Salmonella spp.

ISO / TR 6579-3: 2014 (E). Microbiology of the food chain - Horizontal method for
the detection. Enumeration and serotyping of Salmonella - Part 3:
Guidelines for serotyping of Salmonella spp.

ISO 6887-1: 2017. Microbiology of the food chain - Preparation of test samples, initial
suspension and decimal dilutions for microbiological examination — Part 1:
General rules for the preparation of the initial suspension and decimal
dilutions.

ISO 6887-2: 2003. Microbiology of food and animal feeding stuffs — Preparation of
test samples, initial suspension and decimal dilutions for microbiological
examination-Part 2: Specific rules for the preparation of meat and meat
products.

ISO 6887-3: 2003. Microbiology of food and animal feeding stuffs — Preparation of
test samples, initial suspension and decimal dilutions for microbiological
examination-Part 3: Specific rules for the preparation of fish and fishery

products.



ISO 6887-4: 2017. Microbiology of food chain Preparation of test samples, initial
suspension and decimal dilutions for microbiological examination-Part 4:
Specific rules for the preparation of miscellaneous products.

ISO 7218: 2007 /Amd. 1:2013 (E). Microbiology of food and animal feeding stuffs —
General requirements and guidance for microbiological examinations.
AMENDMENTT.

ISO 11133: 2014 (E). Microbiology of food, animal feed and water — Preparation,
production, storage and performance testing of culture media.

ISO 16140-3: 2021/Amd 1: 2025. Method validation — Part 3: Protocol for the
verification of reference methods and validated alternative methods in a
single laboratory. Amendment 1 : Protocol for verification of validated
identification methods of microorganisms

ISO 16140-7: 2024. Microbiology of the food chain — Method validation— Part 7:

Protocol for the validation of identification methods of microorganisms



