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Abstract

Project Code: PDF/17/2541
Rapid detection of Salmonellae in contaminated foods by immunomagnetic
enrichment and enzyme immunoassay
Yuvadee Mahakunkijcharoen, Pramuan Tapchaisri, Manas Chongsa-nguan, Yuwaporn
Sakolvaree and Wanpen Chaicumpa
Department of Microbiology and Immunology, Faculty of Tropical Medicine,
Mahidol University

E-mail address: tmymh@mahidol.ac.th

Project Period: 3 years (July 1998 to June 2001)

We established a method for rapid detection of Salmonellae in contaminated
food by immunomagnetic enrichment (IME) in combination with enzyme immunoassay.
Ab-reacted beads (goat anti-rabbit 1gG coated superparamagnetic beads [BioMag]
binding to Salmonella-specific rabbit immunoglobulins [RIg]) were used to capture the
bacteria and/or their antigens in food samples. The antigen-capturing beads were
collected using a magnetic power and resuspended in a small volume of medium.
MAb-based dot-blot ELISA was then proceeded to detect the bacteria bound to the
beads by using Salmonefia-specific monoclonal antibody (MAb 102 B,). The BioMag
superparamagnetic beads were suitable for this study because of their superior ability to
adsorb onto nitrocellulose membrane (NC). Our results showed that IME combining
MADb-based dot-blot ELISA (IME/MADb-based dot-blot ELISA) was able to detect as less
as 105 cfu/ml of Salmonellae in culture suspension. It should be noted that food
samples should be cultured in tryptic soy broth (TSB) for at least 18 hours before the
test. Although the sensitivity of the IME/MAb-based dot-blot ELISA was not significantly
higher than that of the MAb-based dot-blot ELISA alone, the reaction of the former test
observed on the NC was stronger. In comparison with conventional culture method, the
sensitivity and accuracy of IME/MAb-based dot-blot ELISA were about 72.81-96.55%
and 58.33-68.29%, respectively, with no false positive results. The test was able to
detect both lived- and dead- bacteria or even antigens of the bacteria. Moreover, it took
totally 20-24 hours for the whole process with much less amount of waste products.

This method is thus useful for detection of the bacteria in food products before



exportation. The less time consuming in detection process is more advantage not only

in reducing cost for food preservation but also in maintaining the food quality.

Keywords: immunomagnetic enrichment, superparamagnetic beads. Salmonellae
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Bacteria U genus Salmonella Honwmzidlugiuvia @aduniway eglu Family
Enterobacteriaceae L1y 2 species 19 S. enterica DL S, bongori

= .
S. enterica Y 6 subspecies :

S enterica subspectes enterica { subsp I) >1435 serovars
S. enterica subspecies salamae (subsp 1) >485 serovars
S. enterica subspecies arizonae (subsp 111a) >94 serovars
S. enterica subspecies diarizonae (subsp I1[b) >321 serovars
S. enterica subspecies houtenae (subsp 1V) >69 serovars
S. enterica subspecies indica (subsp V) >11 serovars
S. bongori 20 serovars
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- Latex particle agglutination UNITWAUIITMTHIADATION antigens ﬁ'N‘] 1TU
flagella, lipopolysaccharide surface antigens Y84 Salmonellae
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- Immunofluorescent assays aﬁu"]uﬂmmuuun IWSIENITBIUNAAUIYS ldm Y szay
MIavBIAUB IUNAAZAY uazdpa1HinTealios 1AW A8 fluorescence microscope
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484 bacteria 1 genus Salmonella ¥0 MAb 102 B, HOZP® antigen 9 Y4 Salmonellac group D
F9 MAb 204 uaz IdWmua dot blot enzyme-linked immunosorbent assay (ELISA) laonisly
MAbs A IuNITATITN antigens U4 Salmonellae (1‘1‘; MADb 102 B,) 11z antigen 9 U84

P 4 . 1 <
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Bacterial Strains

50 Salmonellae #1¥Eansaumaliai antibody N9 1UM1zAD Salmonellae (specific
polyclonal  antibody) l&5ummewaszininneslsadadensld  nsuniuaulsedace
ATTNIINAIBITUAY FufuSeiisvauimsvnunazion lieTaendre 619 suazii
é"m“luﬁwi'ﬂaqsm l‘ﬁﬂﬁj‘ff’ﬁ 3 serovars A0 5. Weltevreden, S. Lexington Uaz S Rissen

Fosuq A1FIunANYY specificity ¥09 test Hudonifuiny1 ¥ uiel §iidns
VYoM IF19aT1INe) ANEmATIANISuENG naz NnIIasIInoazduiiTulal awzy

AAATIVATEU HHMIINBBUNTAA BINIYUY

Aeromonas hyvdrophila
Bacillus cerews
Citrobacter freundii
Proteus vulgaris

Shigella sonner

Salmonella spp. Serovars ﬁ"NC] U

Salmonella Agona
Salmonella Amsterdam
Salmonella Chester
Salmonella Emex
Salmonella Derby
Salmonella Hadar
Salmonella Krefeld
Salmonella Mbandaka
Salmonella Paratyphi A
Salmonella Rissen
Salmonella Schwarzengrund
Salmonella Stanley
Salmonella Typhimurium

Salmonella Weltevreden

Eschericlhia coli
Crmrobacter diver
Klebsiella pneumoniae
Proteus mirabilis

Vibrio cholerae

Salmonella Albany
Safmonella Anatum
Salmonella Cholerae-suis
Safmonefla Enteriudis
Salmonetla Give
Salmonella Kentucky
Salmonella Lexingion

Salmonella Panama

Salmonella Paratyphi B biovar JAVA

Salmonella Sandiago
Salmonella Senftenberg
Salmonella Typhi
Salmonella Virchow

Salmonella Worthington



MTIATON whole cell Ivsare (Lyvsare)

¥ [ ¥

NITAIBY whole cell lvsate i latinde Salmoneliae MAvely tryptic soy agar (TSA)
o -9 o o M -:Iv J . oy
fguwgdl 37°C Wunalszuw 18-24 $3Tue w1 1@vene U tryptic soy broth (TSB) USuas
50 ml 11 shaking incubator 11 37° C Uszina 4 F1Tua oxmiudniudeouilud9dqo normal

. . 3 _a < ] <4 o : n‘: 9
saline solution (NSS) #20A21M1539 10,000 x ¢ # 4°C U 20 U M1E1 3 ATY M9 INE
ﬂ;ﬂﬁﬂﬁ]ﬂﬁ]ﬂ:ﬂﬂu“ﬂ suspend Turiindu 3 ml uaziir 1y sonicate #0158 ultrasonicator 9
20 kHz % 4°C U 1 Ui $149u 3 AF9 9mnile31 bacterial cells HANMNA (1NTU suspension
dhairta
: 9 é" -=iw - ] e » 'Y roY
TunsHNImninues lysate Y 1aoss lysate N3UTwIUBUMAININI I usatin
. » ¥

#0n159u1A infrared lamp 1UNTENI alumimium foil Ansrwdnninegneundl Wiminves

L4 . v
lysate FIUIWDIN AIIMTRUBINTENINY lvsate aURA I0A1 W nninvoansznailal

AISIATON monoclonal antibody (M.4b) AR NI A1 Salmonellae

Tl 1988 mamswisdiumin  Fodinwazane Iddszauanudidolunisnia
monoclone 102 B, #1075 hybridoma technology 1aul¥ cells mnﬂmwwgﬁﬁﬂﬁw Barber
anhgen 'UEN!‘?ITE} S. Typhi strain 0901 Haz Sp2/0 mycloma cells 1ﬁam’mﬂauqmﬁuﬁﬁuaq
MAb #a¥190azHAI0IN monoclone 102 B, W1 MAb fmsaiwEisedy  core
polysacchandes 1184!%79 Salmonellae 18

NISIATOY MAb 910 monoclone f:ﬁﬂﬂUﬂﬁlﬁrUd monoclone 14 RPMI-1640 medium
(Gibco) ANTUAIY 10% bovine serum (Flow) Tugevguungii 37°C mel&ussoniadiil co,og
5% 9U DIMITIALA cells TiAoONFUBMMADY T9111 cell suspension YWfuendui Anda

500x g U 5 IR INVAIWINT MAb Timaaeu Ab tire ao'li

MsASI0NATIEHITOR 10T MAb-based doi-blot ELISA (Avtaay Tuuaupin 2)

Cha

5% MAb-based dot-blot ELISA DA UABUAT]

MUAFIDO1NTAABINITATINUTLIAS 5 pul AIUUURY nitrocellulose membrane (NC) 1Y
NC blﬁulau’lﬁu'ﬁﬂ’ﬁﬁ Salmonellae antigens (Ag) 1102 non-Salmonellae Ag viemsazaiy
(diluent) #1982 a1y Ag ludSuesmifiunoasgdae ey positive {10% negative control A1y
19U ABURTOLIRL NC NLRI8014ATITNAT controls MUAIMITBOUAY 2 LU 1SoNIAYBIRA
BUNATIV 1AL controls HHIAIININI uru NC Tdus1u blocking solution (PBS pH 7.4 +5%

skim milk + 0.05% Tween 20) incubate NQWUNUNBIUIU 30 UM MA9INA1 uKu  Faw



washing solution (PBS pH 7.4 + 0.05% Tween 20) 3 ﬂﬁ;\‘l VY NC 1Hud 1l uef 1w working
MAb 102 B, $fin21idu8um15D 80 indirect ELISA units/ml (MAb-reacted 139 tested piece)
HAZIHY NC uw'wﬁ 2 W lduslu washing solution (control piece) incubate “ﬁ qmﬂgﬁﬁ'mmu
30 W 18901n&140HY NC #w washing solution vmry NC 1dualu rabbit anti-mouse
immunoglobulins-alkaline phosphatase conjugate A MUY 1:2,000 1aa dilute 14 washing
solution AV YTRBIUI 30 U1F 1A INA13AHYU NC #70 washing solution 1A NC 1l
NBT/BCIP substrate solution szt 5 wift Tuftiia §1auriu NC ﬁ’aﬂﬂv1nﬁ"u!ﬁawqaﬂﬁﬁ?u1
daee¥ uriu NC usatinlesuna

MIuLInNa  positive reaction 0:ﬂsmg%’rﬁyu?u-1ha (purplish-blue color) vz

. . M = .. . b 3/ g FY =4 £4
negative reaction %:‘]Hﬂﬂngﬁ positive li0Y negative controls ﬂ'ﬂﬂﬂﬁgﬂﬁm uamad"lunﬁ

Us1nquu dot 189 Tuukiu control piece 39928 1UNAVDIAIDE1SATIVEUS |4

MaRTEY Salmonella-specific rabbit immunoglobulins (Rigs)
TumsfAnu 133019 rabbit anti-Salmonella antibody 910 2 LHYA4 fiD
1. Rabbit anti-Salmonella antibody Tia3smesluwealfians
2. Rabbit anti-Salmonella antibody *ﬁm?umm Salmonella polyvalent O and H
specific antiserum (S & A Reagent Lab, Thailand)

msmzé’funswﬁﬂﬁa%’w anti-Salmonella antibody

b d

nisAunszataliadie anti-Salmonella antibody (Ab) TagnsRAD lived-
Salmonellae HEN 3 serovars (S. Weltevreden, S. Lexington (182 S. Rissen) 97UU 10'cfu Tu
< b4 & o o v =S :’ ar v n’: da &
15uns | ml TrN!fTUKﬁﬂﬂﬂ'Wﬂ‘lj'lj‘ﬁjﬂs?ﬂizﬂ'lﬂ UAZNATIVD 3-4 IU Tﬂﬂ!mazﬂsmﬂmzmn
o d:‘ 4; ' o ; o T 9 &£ ar =) ar o 9 =
VIUIHIFBUY 10 (VT VUNUIWIFEDNRAUININY 10 cfvm] WWWNNITRA 2 dileny uaavue
- ar 94 L= . .é t = o d‘ =
INBANITIIMITEAU Ab R8T indirect ELISA 1N serum ATTATON 3TAU Ab qal“ﬂu‘nwah 24

wizidend sz 50 ml 11mialenszare e Rigs @o T

N1306N Rlgs 910 serum ¥94NTZADY

lmmunoglobulins (Igs) QNUENYIN immunized rabbit serum Taonisanaznou
3/ ad o o * Py .
#28 37 saturated ammonium sulfate 3591 Iaedavilde ABDB 1P saturated ammonium sulfate
1 . P 1 :’ g A wv . . P 1
31U rabbit serum mw'ﬁflumﬂuuwwmnu magnetic stirrer IWBAITUHTIUATUATDALIN
(Y < = -X y
IUANMTUTUUDS ammonium sulfate AU 50% VM UATABDUTUIIVGY Rlgs iNAlu  Tlu

. »
nonaznoussn u&1i1' 11 dialyse AU NSS AowAL Rigs #oailutun contaminant #1494 fis'l
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WUNAAIU supernatant  vntuii T Tannududuves proteins (Rlgs) 1ool¥ Bio-Rad

Protein Assay HQE Ab utre #2073 indircct ELISA 1ag14 whole cell lysate 1 Ag

MIATIVHITEAY Ab ﬁ'JU?ﬁ Indirect ELISA

TuMsAs29TATEAT Ab (Ab tive ) #BI5E Salmonellac HIVBI MAb 102 B,, immunized
rabbit serum {0 rabbit immunoglobulins (RIgs) 1937 indirect ELISA ‘?dﬁa?ﬁ'ﬂﬁ ﬁdﬁy

!ﬂﬁﬁ]ﬂﬂf]ﬂ'ﬂﬂd 96 well microtitre plate (Nunc, Denmark) #20 Salmonellae Lysate ‘ﬁlﬁﬁ]
91414 carbonate-bicarbonate buffer, pH 9.6 ALY 10 pg/ml USu1as 100 ul GiEJ‘HQN k)
mncubate plate ‘ﬁ 40° C YwAu Ag uiaaa plate nﬁ‘a“lﬁ’ hpopolysaccharide (LPS) “ﬁﬁlﬁu Ag
(hvusues MAb 102 B, INZAAND plate 1AA  A39 Ag-coated wells 3 A%s #16 Washing
solution (phosphate bufferred saline (PBS), pH 7.4 + 0.05 % Tween 20) 1A 1% bovine serum
albumin (BSA) in PBS U71193 200 ul #0MAN incubate lundesdiinidu # 37°C w1 49
Tuedes ﬂ%&ﬁ’iﬂ Washing solution il'lmfu!alj MAb 102 B, 115 immunized rabbit serum U350
rabbit immunoglobulins (Rigs) M98919' 13 un1 e udu@197  (serial wo-fold dilutions) &2
diluent (PBS pH 7.4 + 0.2% BSA+ 0.2% gelatin) 1a¢140 USuasminy 100 pl wovan  uaz
¥ diluent TudSasvidudu negative control 1187 incubate plate TundeannANEY
37°C 1 ‘f;"ilTIN 314 3 ﬂgﬂﬁﬁﬂ Washing solution Hanau peroxidase-conjugated secondary
antibody (1:1,000 dilution) Mquaz 100 ul 1Wlalundesdiianwdu eudl 37°C wiu 1 21w

FUAYD peroxidase-conjugated secondary anubody ﬁ‘l%’%{uﬁu‘uﬁmm
immunoglobulins ﬁﬁﬂﬂﬂﬁﬁ‘i’m ABod1ADINITIA Ab titre Y84 MAD 102 B,, c?aai‘lu mouse [gG
conjugate ﬁ1%ﬁﬂ rabbit anti-mouse immunoglobulins-peroxidase conjugate (Dakopatt,
Denmark) HADIABINITUT Ab titre YD immunized rabbit serum LA Rigs ilﬂ‘ifcon_]ugate ‘ﬂ
i goat anti-rabbit immunoglobulins-peroxidase conjugate (Dakopatt, Denmark) d419 3 A
Washing solution i)'lmj:ulan substrate solution (p-phenylenediamine 14 citrate buffer pH 5.5)
Mquag 50 ul (AU plate "lm‘r’iﬁﬂ 30 U neungAlfnsu1lAun15IAN 1 N NaOH aslivquaz
100 pl a'mmmu’fmmﬁ"n“ AUy A201n509 ELISA reader #i wavelength 405 nm (OD,;,)

Dilution ﬁﬂ'ﬂw e OD,,, QQﬂ’J'I 0D, Y94 negative control fla Ab-titre
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<x o dy o ol
MISATIVUATIEWITO Salmonellae #2875 IME-MAb-based dot blot ELISA (aas uusunin 3)

H % ¥ k4

ﬁ1v§aﬁ]mﬁaathw\nﬂﬁgﬂmmﬁm“lummssﬁ'aas%‘a TSB (TSB culture) Hid18e14
oy 18-24 ‘f}'ﬂm U185 1 ml WIWAUAY Ab-reacted beads (superparamagnetic beads ‘ﬁﬁ
Salmonella-specific Rlgs v‘ljﬂgl:ﬁa:l) Lﬁ'aiﬁ Ab-reacted beads TTU&%B Salmonellac 11A2/M3 8
ouAIUYBATe 13 TSB culture [HolBN beads 9INFIUNIEITE M IDIMER 1Az resuspend
beads TuUSuIMI RO nd i lUEuluwiudon w20 wif doifuos sl¥drummndatug
ﬂuamqnﬁ'mwnmnammma@n"lﬂ woadiula 5 ul AIUUNAY nitrocellulose membrane 1D
1 l1as29M U ER163% MAb-based dot blot ELISA da 'l

AMTUNIINATOUYAVBY  superparamagnetic  beads TUMINzay  ASUTUYD
Salmonella-specific Rigs‘ﬁ’l%ﬁwﬂﬁﬁ?mﬁu beads ua:annﬂumsﬁwﬂﬁﬁ?mudazﬁummz

Tdna11Tasazdoaludivvswanisnaasade

» »
MTATIDIUATIEWITE Salmonellae IRENI1TIWISITD

uffenaidiuFudng TaoduInuTINeA1Y wafewile Faliidimin 10 nfu 14
11 flask 711 sterilized TSB 90 ml 1111 incubate 1u shaking incubator fi 37°C Yszum 18-24
$2T19 928 TSB culture Y010 M50 (@aozualilas193ms127@0d03% IME uoy PCR
ao 1)

lﬁ'ﬂﬂim’.}ﬁW incubate 1114 TSB culture alfﬂuﬂﬁﬂﬂ“?]ﬁ selenite cystine (Sc) [9 ml/tube]
0T tetrathionate broth (Tet) [9 mltube] MaDAAT 1 ml 1111 incubate 11 37°C incubator
Uszurn 18-24 $2Tua nSefefn 9216 Sc 1Az Tet culture Y9303

11 Sc uag Tet culture 1 streak UU MacConkey 1% Salmonella-Shigella (SS) plates
11111 incubate 11 37°C incubator Uszam 18-24 ‘t%’ﬂlld 1fon colony L?]'EI’JC] ‘ﬁNﬁﬂ H,S édﬂz
mwiludd nie colony ﬁﬁﬁ'nymz colony mms%@iunfju Enterobactericeae
11 culture A8 1U TSI tube 1182 biochemical tests 5'uq BT Lysine Iron Agar (LIA), Motility

Indole Omithine (MIO), urease 403 citrate (8 1UnaS oo uAUNas198 U199 1)

¥
=i gl ar s

. . . g ]
UINIINUKITYY Tannaealy modified semi-solid Rappaport Vassiliadis (MSRV) 94

i semi-solid agar 11un17 select 148 Salmonellae 1119991158 Salmonellac AI1W150 motile VU

MSRYV agar plate figauu il 42°C (Yoyaninameyn Unaszgauum)
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MIATIVIAATIEHITO IAE polynierase chain reaction (PCR)

ﬂ'l‘im:‘i’tlll genomic DNA 9111 bacteria

1unNsusn genomic DNA 910 bacteria WuFooin purified TSB culture U5u1a95
Yszamne 1 ml 1810 microcentrifuge tube 111U 10,000 pm 1M 5 WIT WA
mix pellet AY vortex YU pellet H‘anﬂﬁ"u mbe 1AL TE (Tris-EDTA pH 7.5) buffer 567 nl
vortex VRIARUE 91nwAy 10% SDS 30 ul, Proteinase K (20 mg/ml) 3 pl, 11@% Rnase (10
mg/ml) 5 pl, WAuINEINUTABNITIVEIRE vortex uﬁ";ﬁw"lﬂﬁjuﬁ 37°C w1 $2109 By S
M NaCl 100 pt  uasz CTAB 80 ul, ﬂflﬂﬁjwiﬂ‘ﬁ 65 °C, 10 W1 uen DNA 9738
phenol/chloroform extraction HASANASNDOU DNA @79 absolute ethanol ‘ﬁqmnqﬁ -20°C w1
18-24 1119 Yud19Aznou DNA &30 70% cthanol uA2Ha1H twbe 1373 13 TE buffer 20 ul
wazal DNA avatsh 4 °C Uszun 18-24 $1104 e IoAIINTR U DNA wio liulagdl

agarose gel electrophoresis

N1SIATUNAIDEIIATID 1B IBUBL Cano e al. (1993)

Y oo

WErd 100 pl ¥BIRIDENATIV AU 200 pl Y89 5% Chelex/TE nanus1iiidnnuTaeld
vortex Ao tlgud 55 °c Yszuiar 1 53109 ifloasunanimnudidae vortex 8n 10 Jud
i lUduR 13,000 pm UM 4 U @ﬂﬁ'am‘ivw 125 ! 1a wbe v 0d3@y 10% ved 3M
Sodium acetate #a% 2 volume V4 absolute ethanol &7 mix 1AY invert tube 11 11 Haee ﬂfi‘i
Yot DNA anaznauf —20 °C dszaim 18-24 %2 Tua udaseiluuonaznau DNA 71 13,000
rpm YU 25 U T 4 °C §19n=ADU DNA §90 70% ethanol unz1anslW ethanol szimovum 99

azateazneUAle TE 20 ui 1AD'139 4 °C yundiozls

Primers

[

ﬁﬂﬂﬂﬂﬁﬂﬂ% primers ﬁ specific AU gene MAWBUA ITY enterotoxin gene (primers
stn-101; 5°-CTT TGG TCG TAA AAT AAG GCG-3” & Stn—111; 5°-TGC CCA AAG CAG
AGA GAT TC-3’), viaB gene (pnimers P-7; 5’-GAC ACC ATC GCC GCC AGG-3" & p-8;5’-
GCG GCA ACG GTA AGG ACT-3"), gene ﬁ encode enzyme flippase Y84 Salmonellae (Sa-001;
5'-GCA GTC ATT GTA ACG GCA TT-3" & Sa-002; 5’-CAA ATG CTC AGG GAA CAA CC-
3°), primers ﬁ specific A rfc gene (Sa-003; 5°-AGG TAT GCT CGG CTT GCT AT-3’ & Sa-
004, 5°-CAA GCC AAG CAG CAC TCC-3’), PDU primers (unknown sequence)
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PCR condition

Tumisinsuau DNA Tau3s PCR 14 DNA 1 extract 91n@106198175 5 w1 asly
PCR mixture 1531185 20 1l $3Us¥nouR3t buffer, 0.1 mM dNTP (dATP, dCTP, dGTP, dTTP)
Tag DNA polymerase (Amsham Pharmasia Biotech Inc.) 50 u, 12.5 pmol specific primers
(synthesized by BSU) u“ﬁ'mimqu DNA ﬁaum?m thermocycler (Model 9700, Perkin Elmer
Applied Biosystemns) Taud thermocycling condition ﬁw‘l‘f{y Ao pre-heat ﬁ 94°C 2 U denature
double strands DNA ‘ﬁ 94 °C 45 UM anneal ﬁ 50 °C | UM extension ﬁ 72 °C 1 U uag
prolong extension ‘ﬁ 72°C 8n 7 W1 udINs9A8U PCR product (“Aﬁd product 970 PDU6/PDU7
primers 92UWUIAUITEIN 463 bp) #I8IT agarose gel electrophoresis 1av1F aududuysg

agarose IV 0.8% gel 14 Tris acetate buffer, pH 8.0

1080 1HIT

as U d‘ = = ] o ge dy v 1
dawde s lFiuntsnaaeudszdnsnmesdds IME Tuaudsedl nuaiiv 4 nqu
o 2
il
d:’ 1 a L 1
1. ielnae §1uau 48 @261
2. amsuissdunzemiisanninlasenisddenyiswivaniuiseine:
AMAAT AT ITUAY ATZNIWAIBITUTY $IUIU 60 AU
s o & = Y ot dy
3. o550 FaRIUNITATI9TRIIZHAIIENTMIZIY Tasnedlsn
aaneni 1U nsuaruaulsnaaas N3eNINMITIUTY $1UIU 9 A198714
14 1 '
4. e lnaaFaviin13nI2982075 culture method Tavnedlsadasei

AINAIUAN TIARAAD NTSNIIAITITUAY 914U 123 AI0819
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Han1INAaod

HAMFAIEN whole cell lpsate (Lysate)

Whole cell lysate #1 16910 S Weltevreden 1A udumiify 18 mg/m! nasivSinas
rif.;{i‘l'ﬂ.lﬂ 1.5 ml iinf-lgdﬁguvlﬁ lysate antigen Y89 S Weltevreden A 27 mg, lysate Y93 §
Lexington HRAIMUUFUMARTY 25 mgml  uaziUSuiasienue 2 ml deiiy lysate Y¢S,
Lexington ’53117'}8@?‘;14 30 mg 11aT lysate Y93 S, Russen nATudUINY 20 mg/ml  Tu

UT11ATNIMUA 2'ml V91T lysate ¥D4 S, Rissen TIUNIAU 40 mg

HAMIATIVNY 4b titre YOI MAb 102 B,

aa 2 & ) &
#1071 indirect ELISA H41% whole cell lysate 404159 Salmonellae i1y antigens 1U®
NATDUHITZAY Ab titre YD supernatant 911 culture U84 monoclone 102 B, WU Ab titre
Y v o = 1 P=3 5/ 9 ' o
MY 1:1,024 Aavulunisdinyiae 1Uvsldnaunduduyos MAb 102 B, supernatant (/11U

80 ELISA unit/ml
HANTIINSEIY Salmonella-specific rabbit imnmunogiobulins (Rigs)

1500 Rlgs 90 Salmonella-immunized rabbit serum 12 ml #303TMIANATNDUATY
saturated ammonium sulfate 1% Rlgs AYNdu 18.91 mg/ral '1u1ﬁn1ﬁsﬁawuﬂ 15 ml nagl
Ab titre @D S Weltevreden, S Lexington 11a% S Rissen 11101 1:204,800, 1:102,400 tag
1:102,400 @ 1Wd 1Ay

Rlgs ﬁm‘%‘ﬂmm Salmonellae polyvalent O and H anuiserum (S & A Reagent Lab) 1
AIMMYNVY 2.78 me/ml 1Azl Ab titre AR08 Salmonellae #3i A0

Ab titre IMIAD 1:4,000 N S. Rissen, S. Typhimurium, S. Paratyphi A, S. Blockley, 1ag
S. Albany;

Ab titre 1M1 1:8,000 AU S Paratyphi B biovar Java, uaz S. Typhi;

Ab titre IM1AU 1:16,000 R Cholerae-suis;

Ab titre 11711 1:32,000 NY S. Lexington
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pamInaaaunal vAved goar anti-rabbit IgG coated superparamagnetic beads

Freyy ' % . R R .
“’mﬂ‘ﬂﬂﬂﬂﬂ‘ﬁ goat anti-rabbit immunoglobulin G (IgG) coated superparamagnetic

beads YOIUTEN BioMag (Advanced Magneues, Inc., Cambrnidge, Mass) %dﬁ YU 1 pm A
mﬁ‘jﬂﬂ“ﬁﬁ‘iWﬂ1Qﬂﬂ'j1 superparamagnetic beads U®4UTHN%N Dynal un uazl¥ Salmonelia-
specific Rlg ﬁTlJﬁﬁ?mﬁU superparamagnetic beads Fananlendu Ab-reacted beads nauin
beads TN1FAAA T UIBE Salmonellae T pure culture M30#19619A539002AIIVTINT L ITE
HSUAY Ab-reacted beads A103F MAb-based dot-blot ELISA

nﬁa%ﬂﬁaummmmzﬁumm goat anti-rabbit 1gG coated superparamagnetic beads 'fr
Tun1stiw1$oni$e Salmonellae 1azATI01F01ATE Ab-reacted beads fade ldnaasoy

1. Goat anti-rabbit [gG coated BioMag beads fﬁﬁﬂﬂ false positive 11 MAb-based dot
blot ELISA 3811 1Al beads ﬁh]‘uulﬁ react Ny Salmonella-specific Rlgs 11ay Salmonellae
AWAINY W MoaUU uHU NC nautitlivnaaeuminis MAb-based dot blot ELISA HAN1s
NAADINY I goat anti-rabbit [gG coated beads aana luuaaina false positive REARL

2. Goat anti-rabbit [gG coated BioMag beads {f‘UﬁJ‘UL%:E) bacteria 111 non-specific
binding nie'li Taw goat anti-rabbit IgG coated beads Nﬂnﬁﬂléﬂ Salmonellae Taoasa (lar1u
A5 react AU Salmonella-specific Rlgs) Aouiinlunareuluiunoy MAb-based dot blot
ELISA HANSYIAABIWUT beads Lifufuife Salmonellae Tnonss faiunisasiownony
beads 3l unaveInIsTUTEN I l‘f?ﬂ Salmonellae 11 specific Rlgs ‘1‘71 5‘UE)§JJﬁ"U goat anti-rabbit

1gG UU beads IM11U

HamInaaey diluent Viunuizanlunmsin/fasersevaiudo Sabmonetlae MU Ab-reacted

beads

Ao lavinsnanealSsuoun Mz auyed diluents 3 1A A9 physiological
saline (NSS), phosphate buffered saline (PBS) 1a¥ Tris-HCI, pH 7.5 Tumisihilagerszving
goat anti-rabbit IgG coated beads NU Salmonella-specific Rlgs Lﬁﬂiﬁlﬁu Ab-reacted beads NOU
U IUYUAY Salmonellae taznaaoLIAs35 MAb-based dot blot ELISA HaN1INAABIWL1
ﬂﬁﬂﬁﬁ?ﬂﬁ:ﬂ’jw goat anti-rabbit [gG coated beads Ay Salmonella-specific Rlgs 14 diluents
W 3 sfiehifaomeandiady 43v0 dwomuindszdninmue s §isoszv g
Salmonella-specific Rlgs fil beads HATILMIN Ab-reacted beads ﬁUl‘ﬁ@ Salmonellae Tagl¥

diluents #% bovine serum albumin HauDy AR 0.5-1.0% Nﬂﬂ‘ﬂﬂ[]ih bovine serum albumin
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WA sImsiuveaseiu Rig dras aniudivoiudionld NSS (U diluent 182 washing

-

solution M3 Mg AAtaziaion Iddviian

HAMSNATOLA I UNV U HIZaNY8d  Salmonella-specific Rlgs AITIASUN Ab-reacted

beads

d‘l kY = d‘.q o oo :l:i ar A;‘
Mo 1A NPT oY Ab-reacted beads Uz AN nwaNgalunsSui¥e Salmonellae

ar

] »
38U NARBINAY Salmonella-specific Rlgs NN MANIUAII AWA 10 ug/m] 99 1,000 pg/ml
AU goat anti-rabbit coated beads Tudas1u 1:1 TawdSuias Raunniifes idunar 1 1w
TaohinaoanAneafius 37 beads uaz Rigs vyu'llsoun aneanaldis rolling shaker 911U
HoN excess Ab 0nTU 1azU1 Ab-reacted beads |UTUAUIYO Salmonellae MANMTNTU
I3 = é:r = ar Wy 9V
Uszui 10°cfiwml uazas19UTuauson beads 90 1AA 16 MAb-based dot blot ELISA Han1s
NARDINDIT ANMTUIUTIMUIZ AUV rabbit anti-S. Weltevreden, S. Rissen 1182 S. Lexington
c; @ ar g \ Slldc; P .
lgs NOTWITOVUNLITD S Weltevreden Iﬂﬂ‘ﬂf‘!ﬂﬂa 100 pg/ml (Figure 1}
d My Rlgs BN Salmonellae polyvalent O and H antiserum (S & A Reagent Lab,

Thailand) #9415A2 MG UAU | mg/ml WeawnsoduFoe 10° cfu/ml 1AANAA (Figure 2)

{ ] ot [=) J
wannagevlsuiw goat anti-rabbit IgG coated beads AR IEaUEIHTUNIINT IDHATIZH

20819

L RN B R A R GE goat anti-rabbit IgG coated beads dmsuldasiedy
4y 2 J o Yo oar ) 3 $
i%¥® Salmonellae 14 pure culture M39AI9019AT19151IAT 1 ml FIvv]anaanald beads
- é . =y o
U511a5 10, 20 tiaz 40 pl FIINHANISNATBINY I beads 1UUTNIAT 20 LAz 40 Pl anungnvy
weluannzidoduldndfoedu  (Figure 3) auiwiefumisdseniaditot91Y  beads

UTuas 20 ul lunisvaaeuse 1

wansmagevgamgiuaziaimnzax  lumasinfasersenin goar anti-rabbic IgG

coated beads AU specific Rigs

pisnaasumiansimuzanlums ¥idfjdiTe1szning goat anti-rabbit IgG coated
beads MU Salmonella-specific Rlgs @0 1815 sumsuauaisolunissuidouss Ab-
reacted beads Nia3ouTao1W beads MUJNTUIRY specific Rigs ﬁqmuqﬁ 37 °Cciflunar 1

114 1Y Ab-reacted beads TiATuu 1A I beads ﬁmﬁﬁ?mﬁu specific Rlgs ‘ﬁqmnqﬁﬁm Wy

16



pa1 1 uainu Wanmsnaasswuguuineedull hilkaaedszdninivues  Ab-

u
as S =

reacted beads 11AIF3UNLIFB

¥
= Qoo s

¥
usnontigIseds IdnaasudSvuioudszGnEn mlun1sSuIT0ve e Ab-reacted beads
a a o aao v o . 9/ P P o o] o a
ARTENINNITNIUNNTET 55N beads AU specific Rigs 91uAU WUy 4°C nuUNITM
aaa = < = 1 @ - ’ 4
UpAsemannni 37°C Wunaeiindes 1§74 HONITNAABINLTY Ab-reacted beads
= 9/ : il g = - o [ 4; = a
wigu 1de1nvaaeads duszaninmlumsduduideIndifsedu
1 3 +
andwAenImazaInlumsUfiRauess 390150AS 61 Ab-reacted beads Tanyin
JA31U Salmonella-specific Rlgs 130 wfiu #1 guund 4°C wieihlAseigunnpiites
[ o . [=4%
Hunatediaiens 1 43139 #30 rolling shaker 11 18

»

HANTSNATOUO 1IN UT D TUHL 1 aN]UMIT envich 1501U pure culture

mesnnlunisnagenadon diluent MnuzaudIMTVUZATTZNIN goat anti-
rabbit coated beads AU Salmonella-specific Rlgs l’;ﬁﬁﬂlﬂdﬂﬂtl‘f NSS 1fu diluent uay washing
. Qs q‘;’ ] 55 [ . P ¢’|’ . N
solution AN UAIT0931% NSS 11U diluent TUN131WI1UTD bacteria 91N pure culture A28 WA
. e ' o 6 £ = o
AITNATDINUIN sensitivity VB test Elg"ﬂl]‘i:ll‘im 10" cfu/ml maidunsiiu sensitivity U9
I ¥ ¥
test LAZNATDUM selective enrichment media MYUIEANEIMTUFOUTUNITATIVNINAIDI
9IM15954 Fjﬁﬁﬂhlﬁﬂﬂﬁﬂdcl% NSS, tryptic soy broth (TSB), tryptic soy broth + yeast extract
> )
(TSBY), tetrathionate broth (TET) 110¢ selenite cystine broth (SC) weniinag T CaCl, HOU Wi

[ »
ASNATDINUIY TSB 1Mz auNgad 1T UNITHENITOA 30 Ab-reacted beads (Figure 4)

wanInaTeuIzezIa M Izan lun1syfase15em N Ab-reacted beads AV bacteria

ienszozna iz antunsil§iso1sening bacteria MU Ab-reacted beads £
2961% Ab-reacted beads ‘?IM?UMﬁ1ﬂﬂ1?ﬁ1ﬂﬁﬁ?m‘i$'ﬂ’j‘ld goat anti-rabbit IgG coated beads iy
Salmonella-specific Rlgs ﬁqmwgﬁﬁmadwﬁ'@tj I $2T04 neuiwilfAsefy bacterial
suspension Haampiieuiiunal 30 uaz 60 WA AWAINY AANITNARDINYTT Ab-reacted
beads ANUFATHIRY bacteria 1iunar 60 wd FuiFe1#nn31 Abreacted beads H

dfnsouiunai 30 i Tumsnaasvas 18414 szezirainisid§iser 60 ui (Figure 5)
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AANTINATOUA NI HWIE (Specificity) YB3 Ab-reacted beads

MINAADUANNTUWITYDI Ab-reacted beads MATHUIINNITHIIGATITEMIN goat
b d
anti-rabbit IgG coated beads NU Salmonella-specific Rlgs !mzﬁﬂﬂﬁ1ﬂ§]ﬂi 810 UITD bacteria

@199 fede 1

Aeromonas hyvdrophila Bacillus cerens
Citrobacter freundii Citrobacter divers
Bacillus cereus Salmonella Cholerae-suis
Salmonella Lexington Salmonella Paratyphi A
Salmonella Rissen Salmonella Typhi
Salmonella Weltevreden Shigella sonnei
Staphylococcus aureus Vibrio cholerae O1

HANINARBINLIuTBR 39819 Salmonella-specific Rlgs f1a3on 14911013 immunized
J 9/ d:’ N . @ 1] % ) 3/ ks 3/
ATEAIUNINYD S. Weltevreden, S Lexington HAY S Rissen (A4 lﬂnmaummmu) Ab-reacted
. ¥ »
beads HATon1d vz SUIRNIL (8 S Weltevreden, S. Lexington!!ae S. Rissen 1M1V 1@ 139 UAL
bacteria ?}‘uq 5230%0 Salmonellae U4 serovars A28 CREY specificity ﬂ'aufﬁ’uqa (Figures 6 &

7) Tuvwuziuddels Rlgs Mesoulanin Salmonellae polyvalent O and H antiserum coated

4
-1

superparamagnetic beads, Ab-reacted beads WUAUAINITOV Salmonellae Nt serovars 9

naae 18 (Figure 8)

HanrInaaey interference binding ﬂ]ﬂ&‘?é)f’%.l"]

. ¥ W »
99910 Taesssuwid luitean nezlin1stduieuveude bacteria 140U IN A

ko 3 » 4 1 > » »

WuiReAn Y171 oduqduwileousgluarednasemuninsunIunisiussninuged
»

AD4N1IAITIVAY Ab-reacted beads M50 3] §I10 1dnanesldiFe Echerichia coli TuilTunmaien

o 4 o s & ' tY
HTTUNY pure culture Y943 S. Weltevreden (‘Kﬁnl‘ﬁ@ﬂizu-ﬁu 10 cf/ml) HANITNAADIWUIN il

veil E coli uagia 10°cfivml A liisunaun1sduszning S, Weltevreden iU Ab-reacted beads

(Figure 9)
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wanmaaansoumeuiszansniwlunsdnyevos BioMag superparamagnetic beads Hy

beads ¥1INBW]

NeNATOLIN BioMag superparamagnetic beads WM UATO Ab-reacted beads 1152
- B ci o J v L] Yo a9 =1 =1 < a
ansnmmunzauigalumslFusnigenndiedwnsin  Gite ldnaasslSeufisulszAng
AINYD S beads AINAIND superparamagnetic beads ‘Hﬁﬂﬁuﬂ Taun sheep anti-rabbit 1gG coated
superparamagnetic beads (Dynalbead), anti-Salmonella 1gG coated Dynabeads 182 YATORON
beads (superparamagnetic beads #1 coated AU anti-Salmonella flagella)

HANTSNANOINU I anti-Salmonella 1gG coated Dynabeads 1182 YATORON beads 1]

o 4’ . o4t v ; [ ¥ =
annseduye 1y suspension NUAITUHUMIUUUDIYD sz 10° ciwml 16 Tuvnzh sheep

»

anti-rabbit IgG coated superparamagnetic beads (Dynalbead) Hiuszansmimlumissuiyeind
IABIAY BioMag superparamagnetic beads el non-specific reaction AU (Figure 10)

uan9INY superparamagnetic beads 14 3 ¥1A 3 nitrocellulose membrane 1UUHW Ay
Haan o1y 1{er 13819 membrane Ma197 AT luTUABU MAb-based dot-blot ELISA tiaz

¥
beads Y14 3 YUANTIAUIWINII BioMag superparamagnetic beads 411

HAMIATIVAIDENNUNO INAR 71 seeded (150 Salmonellae AIIBNTT IME/MAb-based dot-blot

ELISA

1199910 culure vosFBs e TNl padway ua:;ﬁyn‘famjﬂaaﬂmﬁﬂﬁ’ﬁmm
YU FaA1AY bacterial pure culture @197 H1FTun1INAnes MedAnmimanIznudonml
HarM NS UNITYeY IME ﬁmw:lﬁﬂﬁu11mmmﬂjuuazﬁaﬁﬂmﬁauagiu culture YBIAD
ot 1S A35uTamAnpuALIFe Salmonellac TuUFuIRA A Fuid Uszun 10° cfwml fie
Uszma 10°cfiwml aalu TSB culture ¥8487961991413 naz 19 Ab-reacted beads noniFeiaz/
HIBUBUAITUBENIN culture VOIAIBGINOMISIU  1HjBHINIIAS TN UFBIDZ/MTBB LAY
‘ﬁnm:agiuu Ab-reacted beads A28 MAb-based dot-blot ELISA #y91 mmajmm:éqﬁﬂmﬁ@u
2g1u culture suAIUMITSUIS BLIAT M BHDURINUTA S WWIE U specific Ab UU beads 1R

Ab-reacted beads §3811170A5 39N LIFBNTZAY 10°cfwml (Figure 11)
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wan1sUszidivuszansnnwves IME lun13as 10199 Salmonellae 1306130141595 9

a

198 1AMAaBLNI13HENIYD Salmonellac A2075 IME Tud 19619013175 4 nau @i

. v
HANIINARDINTIVAIDE 19 IMIINGNN 1 - 1iia Tnam §1uIu 48 AeeN

!5@15?’(@%1%1“HWSYIﬂﬂ@dﬁyLlﬁﬂ1ﬂﬂﬁ'Iﬂﬁﬂ1uwﬂﬂﬁ€]dﬁ1u!lﬁ:]dl?jﬂu1110,}1'
ATINHUHNIUAS faToinsnziasade lUndeun fUn13a31088 IMEMAb-based dot-blot
ELISA

HANITAIIDIATIZ WU IS I00190 I rauInnazauTas3s IMEMAb-based
dot-blot ELISA (H1fU 27 nag 21 §1961A a1y aeluinnuiuiiesed eauinuas
AUATIAUTE NI ABUSBITIE 11 1AL 20 AI86719A WA WY (Sauaaann Tuased 2)

HenfEsudeuran1Tas103msIL AU s R saEe A13ATIVAI0TE
IME/MAb-based dot-biot ELISA 1 specificity, sensitivity M@ accuracy MY 55.56%.

91.67% 1102 64.58% ANNEIAL

M1 2: HANITAIIVIATIZMIFO Salmonellae Judiogriniluie lnaaTasit IME/MAD-

based dot-blot ELISA (IME/DB) 113 sutnaunuIs n15w121ae414e (Culture method)

IME/DB Culture method Total
+ -
+ 11 16 27
- 1 20 21
Total 12 36 48

waziiianlsouMeuNan1sAsI19tAIT1=EH#1895 IME/MAb-based  dot-blot
ELISA AU3% MAb-based dot-blot ELISA WLI1AI108149 IMHaUInuazauasanwviiIng 22
1az 14 @101 1nd1au MIIT IME/MAb-based dot-blot ELISA 11 specificity, sensitivity

1Az accuracy IMAU 73.68%, 75.86% 11AT 75% ATUAIAD (A13 1A 3)
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L v * »
MR 3 HANITATIVIATITIFS Salmonellae Tudiagisfudunia ldaniae3T IME/MAD-

based dot-blot ELISA (IME/DR) (15 81i#ioufAu3T MAb-based dot-blot ELISA

IME/DB MAD-based dot-blot ELISA Total
+ -
+ 22 5 27
- 7 14 21
Total 29 19 48

WAN1TNANBIN5IVAIBH D IWITNGHT 2 : oM 1sulszdunzemisan $1UIU 60 @18014

o=

ammsuigiuazensansiniasemsIseinismduaaniuisoine
AAATFITUAY NTTNT AT ITUAY 91UIU 60 A190719

fdelds e duaoiuifeinemmaasmsisugy nsznsemssuay Tu
MIAIINAASIEY o msussUiazemisan 1vu vuge un QnﬂT;wiNq na nfawgaﬂ
SMANTWTAAL 60 3Ms FIETEMANEe uasfisuri TSB culure # incubate 15
Uszanni 18-24 $9T091@529319512 19043053 IME/MAb-based dot blot ELISA

HARSNAABINLIININAIDE 1SN 60 10810 1iTeAsIvIATILRI0TE
IME/MAb-based dot-blot ELISA Hd0819% 1¥{Hauanmiify 52 @red1auaz Wroay 8 deda
TuvuriinsanTasdimizdoudelinanin 20 dmediaazkaay 31 fiet1e Fuiluwauan
HaTAUATIFUN DT TIAY 28 LA 7 MetnamdwunasIdaet i 1dna lideandeadiu
TAon13A3 9% 2 TEIRD 25 §18074 (A3 4)

N15A320T1A 150N 157321941055 IME/MAb-based dot-blot ELISA (ife
WEeuieufuismsmizdoude fin specificity, sensitivity 1A% accuracy 10U 22.58%,

96.55% UA 58.33% A1UEIHU
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v - s aw o v “acd
MINN 4 HANITATIVANIIEWIFD Salmonellae Tudredwomisullsstuazemisaalaeis

IME/MAb-based - dot-blot ELISA  (IME/DB) l3ouiisunuitmismiziaoude (Culwre

= o

method) ¥BIAMITUITEINONAAT NEITUHY NTENIIITIFITUAY

IME/DB Culture method Total
+ -
+ 28 24 52
- ] 7 by
Total 29 31 60

1H1aa319AT 1R 2093 MAb-based dot-blot ELISA Hiasg1anlwlvmauin

v ¥
MR 46 AIDH19 LATAIBEIIN INTNAALINIAY 14 AIBUII AIUUAT specificily, sensitivity 1AY
accuracy U84 35 IME/MAb-based dot-blot ELISA 1iei/SeumeunuIs MAb-based dot-blot

ELISA 341100 28.57%, 91.3% HAY 76.67% AWA19U (R115199 5)

[ ¥ =
SN 5; WANTIATIVUATIZVITE Salmonellae Tudlpd o mIsulsgiluazomsaalagds

IME/MAb-based dot-blot ELISA (IME/DB) 1US8s1NeUnALTT MAb-based dot-blot ELISA

IME/DB MAb-based dot-blot ELISA Total
+ -
+ 42 10 52
- 4 4 8
Total 46 14 60

¥ b o
Tumisnassensafineamiiuiseinemanimssugu lalFisnisasiom
»
1¥® Salmonellae Tasyaas9duTozUoInUTEMIAzAnITUAING 80 5 7T AB VIA uaz Unique
Y99 TECRA, Oxoid, MAb-based dot-blot ELISA (TMWCC) a2 PCR (prnimers: PDU6 and
& ' a ' o as v i a
PDU7) Fwuiludiediasiuiu 24 éred1edi 1vnauInlaedt IME/MAb-based dot-blot
» ¥ . .
ELISA uazl¥manulasdtimiz@oaie IMnavuinlasnisasioae3tous Anandedusdn
LY & aa = < =] 9 e t o a4 :r d‘l‘ o 1 o ot
Tounilait (@131 6) JaviulanaledighlvnaauTasninmizineuse erutudlodieni

& o . A Y c’.u]:v [ 9 a o ' A o t  da w
%950 antigens vouFoogalon 14 uAvd1e lafawiidiedanitedlrsaiiuaaulagns
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@319A7073 IME/MAb-based dot-blot ELISA ual¥HaUINIIaa5 9820301511 B0ase
:ldd' L} A == ar : £~} 4 o % =y

HAY/M3IBITOU BU1TBENTINTT AT TABTT IME/MAb-based dot-blot ELISA Iilefoufust
» W ]

msinziasudesdinaniluraaudanuies 1 1u 60 uSomidu 1.67% uaz luiinaurndasy

1y

M3ef 6: WAN15ATIVTNI W IHD Salmonellae Tudrntreemsudssduazennsanlayii
IME/MAb-based dot-blot ELISA (IME/DB) wlssurisuiuitnismizidoaudenaz/mseisoun
[VIA udz Unique Y23 TECRA, Oxoid, MAb-based dot-blot ELISA (TMWCC) uag PCR

(primers: PDU6 and PDU7)}

IME/DB  culture Other methods Total
+ .
+ - 24 0 24
- + 1 0 I
Total 25 0 25

UAIDIWTIUIU 10 @29019N ITHAUIN 1A8TD  IME/MAb-based  dot-blot

ELISA uaz1vmunauTauis MAb-based dot-blot ELISA naziioasi1nlagisous aannaIim
a ' > o ' 3 v aa aads ! v ad ¢y dad e '

@0619Ne 10 f18019 1 HanInd183TN15AI193T0Un po1nlen 1 33 adw lsnaNAIBE14

$1U3U 4 @ree1anIdraau Taon15@I 19898 IME/MAb-based dot-blot ELISA ti@ 1 ravmile

aa -y Y aadk o ' o 3

A5319A2875 MAb-based dot-blot ELISA 1IAZI1991579A38739U #19074 2 1u 4 Udindvimaay

o ' = £y - ot A =t a e

HAZAIB81900 2 1 4 1HNaLIN REU1A0IT IME/MAb-based dot-blot ELISA 19MigUA U35

. »
MAb-based dot-blot ELISA 291@200140 I Haaulaswites 2 Tua10019n4vua 60 A19814

» "
wioUssuI 3.33% winiuuaz lulnavindasuasusiu (915199 7)
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MRS 7 AN15AIIVIRTIEWIES Salmonellac Tudedwamisudsiduazemisanlauii
IME/MAb-based dot-blot ELISA (IME/DB) 1WSsui ey MAb-based dot-blot ELISA (DB)
ez 33649 [VIA 1Az Unique Y89 TECRA, Oxoid, MAb-based dot-blot ELISA (TMWCC)
uas PCR (primers: PDU6 and PDU7)]

IME/DB DB Other methods Total
" -
+ - 10 0 10
- + 2 2 4
Total 12 2 14

¥ ] L] 4 o & o @ 1
HONISNANBINTIDAIDHIIDIMITNGHN 3: DI 15U 3ad U5 §1U3U 9 F19679

] * = o e oy dy :; - -~
81113 U 1A UT VIR IUNITATIVAATIEHAIEIEM TR ude Taonaalsn
Anden 11l nsuAruauTsAdnde ATETNTN@IFITUAY $I1UIU 9 AIDE1

o

g’ﬁﬂu‘lﬁvammhuﬁamnﬂaﬂfiﬂﬁwiaﬁa‘lﬂ asuAIuAuIsAGARD AL
NIWAFIIUAY éqmmimwfjmﬂ:ﬁam1iﬂ§qﬁu?ﬂﬁﬁ1ﬂmﬂﬁ’3"lﬂ 1abue TSB cultre
Y890 IS TINIAs 19Tz T ogunaae @635 IME/MAb-based dot-blot ELISA
HANSNANBINYINAIDE1T TSB culture Y8I8IMT3 4 9 Fa0613 Tiinaasaiy
100% #301158339 1R85 IME/MAb-based dot-blot ELISA 1A¥ A MiALuTe sanauaniaz

WA Ao 1VHALIIN 2 10819 LAZHAAY 7 238014 (A1519% 8)

»
o ar

JunsnanesiionlSrudisunsns19sins eiise AU nIsMIzRsuss ns
#379A207% IME/MAb-based dot-blot ELISA 1if1 spectficity, sensitivity Q2 accuracy AU
100.0%, 100.0% Haz 100.0% awdidy uaviden/Soufiouduis MAb-based dot-blot ELISA
7% IME/MAb-based dot-blot ELISA i1 specificity, sensitivity LI01& accuracy MINY 100.0%,

100.0% ag 100.0% AIUAIALITUNU (A15199 9)
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; = o A g ' o e
MTIN 8 HANITAS VAT IITE Salmonellac TudratsannslsduTs Tas3t IME/MAD-
based dot-blot ELISA (IME/DB) ilSeuifisufuit msimizidsuse (Culure method) nealsn

dadeyia T nsunluauTIAdade NTENITIAIBITUAY

IME/DB Culture method Total
+ -
+ 2 0 2
- 0 7 7
Total 2 7 Y

1 = 1 o ' . o o =3
FI'IﬁNﬁ ¢: HANITATIVURAITIZMIBD Salmonellae 1U¢I'JBUN@11HS‘LJ§Q?T'H5% laul1t IME/MAD-

based dot-blot ELISA (IME/DB) 1T suMeDADIT MAb-based dot-blot ELISA

IME/DB MAD-based dot-blot ELISA Total
+ -
+ 2 0 2
- 0 7 7
Total 2 7 9

HAMTNAND IR 5IVNIDH 199 1¥15NFNT 4: IMNa1Ie Inaa $1u9u 123 @0t

psiiie A aaderIuNIIAI9TAs 1 EInT TN IsmsiABate  TasnedTsn
anaenaly nsunruanlsAAade NN WAIBITUY $IUIU 123 @300

Hia91nn1snaaeulssANT N1 MYDI3E IME/MAD based dot-blot ELISA Tag
1¥¥edumsioinnealsaaadeiay niusuaulsnfase nsznsramsuy Tdwafidoy
@Furamaran1snaaedluaIsed 8 uar 9) 43503 ldueniusuiieninwiisaudend s i
MIns193ins o mIsiie Taan Tﬂﬂ‘i‘%‘nmwm‘ﬁvﬂav"ﬁvmmzrﬁﬁ’am TSB culture vou1in'n
ﬁﬂlﬂﬁ1€uu1ﬂﬂﬁﬂvﬁ’w§§ IME/MAb-based dot-blot ELISA 118¢ polymerase chain reaction
(PCR)
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Qs

AI9usuidsedseAniniweesdt IME/DB Wty Tau coat superpara-
magnetic beads ﬁ’m Rlg “m@liﬂnmﬂ Salmonellae polyvalent O and H antiserum (S & A Reagent
Lab, Thailand) ‘lﬂﬂ’Jii} i]‘U!.‘lm Salmonellae Vlﬂﬂ'if)‘Uﬂﬂllﬂ’ﬂ Rlg Wﬂ‘itminﬂ rabbit serum “Vi
immunized 184

HANIINARDIAD HAI101981HIL 83 @I8E199IN 123 frad19R I ¥mauInes
U435 IME/MAb-based dot-blot ELISA #ag3amamizideade uazifios | fred19i 1¥en
aunsafu uaziienlSouReuiuss IME/MAb-based dot-blot ELISA s sensitivity 1Ay

accuracy 10U 71.68% UAT 66.67% AINAIAL (A157199 10)

M131971 10: HANTIATIVUAITIEHITD Salmonellae Tudintuilo lnas 1asds IME/MAb-based
» » 1
dot-blot ELISA (IME/DB) 15 suneuiuITiwi1ziaoude (Culture method) noalsndnaan 11

NINAILANTIARAAD NTTNTIITFITUAY

IME/DB Culture method Total
+ -
+ 83 8 91
- 31 1 32
Total 114 9 123

HAI2991n 1AEN15A3 3993833 IME/MAb-based dot-blot ELISA (AZNISINIE
qv .:’l’ = * d. Y [ ar ar ) as L] ::: 9o ar R gt =y=|
Poutelidinean IHan19AU0Y 39 @28619910 123 @19819 (131N 10) AIT893ADINITE

= o S é{ = Qs 9/ as A <y Prpmg
AITATIVIAIIZHOU IMBBUEUAIUDNADIVDINANITATIY FDTITENAB PCR Ws1ziTluiTH
veuldiued1aunsval azaIn A58 ¥1N1TAT20 1R 1020109
Pﬁ%ﬁﬂﬂﬂﬁﬂﬂ% primers 1 spectfic A1 enterotoxin gene [stm] (Makino er al.,
¥ ] » ’
1999) UANLIN primers 3 AIMITOINNIIUIU DNA UBUFDUY 1¥U Bacillus cereus, Vibrio
] 4 9 . ai . ar 4 ]
cholerae, Yersinia enterocolitis (data not shown) U@lila 14 primers 9 specific U gene U 1¥U
¥ v
flippase, rfe 1AL viaB WU primers tMaTilALI1MIU DNA 1d1nnwizi¥e Salmonellae 179
» W »

groups MMy (data not shown) 94 lumuzauezlFlunisasr9vue Salmonellae %19 14
= [ [] o ] o Y =4 &
TasnisAareidlumsdiudrseningsesmans10silssungy mudeas wnile

o o ar % [ ar o

Tusuzfisodusesmansioisdiannds Yuiunie §350991450 specific primers (PDU6

kd )
naz PDU7) aor¥elu genus Salmonetla M1l uN1INARDS uAitipssInag luseniensduiiu
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¥
[

Y oA < 1 =Y l‘;
mivesadniias 3 hiaunsodamo sequence ¥83 primers WA §38unaaoald primers gl
(MNE1UIU DNA vou¥8a 19 Tag3% PCR WU primers M5 0H LS LU DNA voude
Salmonellae N serovars N1 1ENATBU UDNVINHIIAIWITD INUIIUIU DNA voudedu'ldivy
Yersinia enterocolifis (Figure 13) BANSTWUAAY primers giiudiinn iz auiiaatios
v 1Flumiinanesde lddrumananil specificity Ao Salmonellae tazil non-specific

. v

annealing UBUNA

1i1enAna 19 primers §1 Tun13Mu$ 149U DNA v901%50 Salmonellae 11 pure

q;q ay ' - ' r ndclv 4: ¥ ar

culture NUFooglUUTINMA1 wudTasTstmusoastonudelu pure culwre 1A 1uszdAU
50 cfu (Figure 14) 1A NAADIATIVAIDENOINIT 123 @901 IMpaduaadlunIs1an 11
fe DdetanInanisasiuduuinuazaunsafuds IME/MAb-based dot-blot ELISA $117u
50 Uz 17 @198 19AWEINL Az iR sensitivity (1A% accuracy IMINU 76.92% 11 54.47% A1l

A1

[ £ ¥
AN 11: HANITATITUATIEIFD Salmonellae JuAt0t1uiia lnaa 13T IME/MAb-based

dot-blot ELISA (IME/DB) W3sumouniuis PCR

IME/DB PCR Total
. -
+ 50 41 91
- 15 17 32
Total 65 58 123

-y

2INEI96139 M 159 I Haaiulunses 19715 1:MA2033 IME/MAb-based
dot-blot ELISA 1as3snsiniziaouds 39 drede il 31 @re61l¥maaulaui’ IMEMAL-
based dot-blot ELISA 1@ lsfHaninIaon1sas1ed10Tamiziduaude uaz 8 @206190 1¥rauan
TR IME/MAb-based dot-blot ELISA tal¥raauTasitnsimizidsuise 1ieynisas198207%
PCR wan'1&fp 1@70013 16 910 31 fr861anaz 4 Ae0101A 8 Areoluaauuazkauin

ASINVHANISATIVRI63T IME/MAb-based dot-blot ELISA (A131941 12)




MFN 12: HANITAIIVINTIEWITD Salmonellae TuArpdvo mIsulssduazennsanTnedt
IME/MAb-based dot-blot ELISA (IME/DB) WIsuisuduiimsmizideudenas PCR
(primers: PDU6 and PDU7)

IME/DB  culture PCR Total
+ -
+ - 4 4 8
- + 15 16 31
Total 19 20 39

3% IME/MAb-based dot-blot ELISA tia/3suifiouinis MAb-based dot-blot
ELISA §1f1 sensitivity 1102 accuracy IM1A1 95.24% 1102 48.33% AudIa (A15197 12) uaed
FroteR I nad Ui 34 §1078 9 31 Frg1ennnanuaiiiudesiimonInlaons
A51981033 IME/MAb-based dot-blot ELISA UATHHAGLITEATI9678 MAb-based dot-blot
ELISA uay 3 det1efimielnaauTaonsns 1982035 IME/MAb-based dot-blot ELISA 118
IrauInTaen15As1981633 MAb-based dot-blot ELISA FuiileilSeufiounanisasrodae3s
MTIMIEIRsUTeInL/MTDTE PCR HI8619 30 110 34 §19619 1 HAAS IAUTE IME/MAb-based

dot-blot ELISA (A15714% 13)

15199 13: HAN1TASINNATIZWITE Salmonellae 1uAIBEINTR InAA 1A83IT IME/MAb-based

dot-blot ELISA (IME/DB) 113 s 80NUI5 MAb-based dot-blot ELISA

IME/DB MAb-based dot-blot ELISA Total
N ]
+ 60 31 91
- 3 29 32
Total 63 60 123
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MIN 14: HANIAIIVTIATIEWIFD Salmonellae Jualog130 IS5 3uazo M sanTauss
IME/MAb-based dot-blot ELISA (IME/DB) 11ag MAb-based dot-blot ELISA (DB) 1lSuuifivy

AUITASINISIADATO1IAL/ M5B PCR (primers: PDU6 and PDU7)

IME/DB DB Culture/PCR Total
" -
+ - 30 l 31
- + 3 0 3
Total 33 I 34
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=y d
YNNIV

5%n15a59931M5 1250 Salmonellae 1uﬁ?@d1dﬂ53ﬂﬁﬂm$é}358éfadﬂﬁﬁmﬂﬂ‘ﬁuéﬁ
HANNIS ﬁdﬁﬁﬂ 14 superparamagnetic beads (beads) ﬁ coated AU Salmonella-specific antibody
(Ab-reacted beads) 1AM T11E0 Salmonellae ﬁﬂmﬂyau“luﬁaathw'nﬁﬂff‘]ﬁuwaaﬂ%@am
uaziflenuuvaeananasfuuviaimin !ﬁ@“lﬁusunjmﬁn@_ﬂ beads WuMzFid1anneanaass
Sudtiuimanuuey uondaniiehl e resuspend beads Iwiludsuiasidenq az'ld
suspesion AT UMULAY wiALITUNIT enrich (B0 (iry il 3) 117U 001 suspension
TBaluriuion Uy 20 W ADUANA dot LU nitrocellulose membrane HBAIIIN S
Salmonellae #8 1A767F MAb-based dot-blot ELISA (ur—mgﬁﬁ 2)

01NN1SNARD9 1Y superparamagnetic beads FUAA N Ftdnnineluvued 01Ty 1
goat anti-rabbit 1gG coated superparamagnetic beads (BioMag), sheep anti-rabbit IgG coated
superparamagnetic beads (Dynalbead), anti-Salmonelia IgG coated Dynabeads 118 YATORON
beads (superparamagnetic beads ‘ﬁ coated #1138 anti-Salmonella flagella) was sy Ab-reacted
beads g’:’?%’ﬂwuﬁ goat anti-rabbit 1gG coated superparamagnetic beads (BioMag) ﬁﬂﬂ!ﬂuﬁﬁ
mnzauiige esniniviiaso Tasaseiu specific Mab 3¢ lineilaynnavandaeuly
FUABU MAb-based dot-blot ELISA 1ALaMNInduR nitrocellulose membrane éa liiifin
JymIN1saounqaued  beads 9INAITANNAU membrane ludunen MAb-based dot-blot
ELISA uaﬂmﬂ‘ﬁﬁdﬁﬂﬂWQﬂﬂ’ﬁ superparamagnetic beads §uq ﬁ“:’lﬂﬁﬁldcl‘ff)

ﬁfuﬂ‘é)uﬂﬁm?ﬂu Ab-reacted beads Fyfjﬁﬂcl‘ffr goat anti-rabbit  IgG  coated
superparamagnetic beads (BioMag) ﬁ1ﬂﬁﬁ?ﬂlﬁu specific antibody ﬁm“gﬂ Salmonellae ‘#d
I3 BUIN serum YOINTEAY (Salmonella-specific Rigs) Tunnudutuiimunzauiio 100 3o
1,000 pg/ml (ifuﬁ'u antiserum UAATFUA) 1au¥1URNT81521312 beads N Salmonella-specific
Rigs figunpiifoesinion 1 59 Tu

Lﬁagﬁﬁlﬂal% Ab-reacted beads 1UN15HEAUAS enrich !‘f)’r@ Salmonellae ﬁmwnﬁyﬂﬂu
TSR 11021 11837931A3 13 A0&90 MAb-based dot-blot ELISA (33m3as9dinswiizend
IME/MAb-based dot-blot ELISA) W11 ussAngnmueaiinisas o inezasinde
TBlupmndududaatszam 10° cfwm Fafitlsz AT nmIndif o3t n15asI19420 MAD-
based dot-blot ELISA 86191883 (Chaicumpa et.al., 1995) !Wiﬂ'liﬂi’mTﬂﬂﬁqlﬂ‘ljfﬁﬁﬂﬁﬁ?mﬁ
strong 41 TABRaInAHIFHN31M3A3219428 MAb-based dot-blot ELISA Tae'lir 11013 enrich
@20 Ab-reacted beads ua:mmsnmrﬁe Salmonellae 1A83% IME/MAb-based dot-blot ELISA

floz ignsunaudrude bacteria 87 19U E. coli ufaziinnumuiuiuainie 107 cfivml
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1uﬂ1iﬂﬂﬁﬂuﬂizﬁﬂ§ﬂ1WﬂﬁﬁU Salmonellae %939 Ab-reacted beads 14 TSB culture
; [ c; ] q'.a i Y d'i Hd
youile laaad culwre ifunatediaion 18 $2Tue Aoy seed 1Hoaslil Falu TSB cultre 7il}
[ a: d’l’ . ' v o ] =1 ’ S ar *
ANUYUVBUAIND 159 bacteria a199 nag lviivuilzyueg wanis@nyimudr wlludeds
ATI905UAINYUNIN Ab-reacted beads §3 11500 L1F0 Salmonellae TémiTowidy
B “acd <5 ar ¥ 1 o
A0 1798935M5AT 19T e lusedy 10° cfivml IMIFUNITNANDIVBY Enroth
. ¥
uag Engstrand 1 IARAUINITNONITD Helicobacter pvlori 910 culture $18 superparamagnetic

o

beads 9 coated #20 sheep anti-rabbit IgG (Dynabead., Norway) Fanourinnldy react Nl
rabbit anti-helicobacter 1gG HAIMINITATIVIATIZH #1078 PCR nauditedasnauiiduiu
& o 2 4
culture 13urudiu (10 1) 1Wevziasuan1ne1n rod shape U coccoid form A1 1489013
< o« 2 & 5 & ' .:f o
A9 UATIEVIZOABININUSZUIN 107 cfivml 1MA® 10-10° cfwml UAN1 seeded 1¥oa3lud?
1 : Fy a k3 - | = a v = s ld‘ 7
BINRINITTUAT U HEIIINIATINAIETBTMISALINU A1 veImsasI9dns Iz oregH 10
cfu/ml (Enroth & Engstrand, 1995)
AI9e TAANY 15z ANEN1MYed3T IME/MAb-based dot-blot ELISA Tunisasiadledig
' ' ; ot J e 0o o
9IMI9# 19 15U o Inaa tevyas o1m1sudssd (@o¥u uvun vyes) ennsdsesduio uaz
weSeunouivITNITMIzIdsuse 3T IME/MAb-based dot-blot ELISA 923 sensitivity
Uz 72.81-96.55% unzil specificity Ui 22.58-55.56% uDY accuracy UPY test
Y o = a’ Sad
Ussa 58.33-68.29% uazilon)TeuReUAUNITATIVIATIZHA0TE MAb-based dot-blot
»
ELISA Taslurun15usni¥e910 Ab-reacted beads 35 MAb-based dot-blot ELISA 9zilfn
sensitivity Us2u104 75.86-95.24% unzdl specificity Uazuii 28.57-73.68% 1ay accuracy Yd
test 521104 48.33-76.67%
3% IME/MAb-based dot-blot ELISA 1ag 3% MAb-based dot-blot ELISA #l1¥lun1s
a 5 Q [l = l ar a ﬂ’: 5 9/
Q50 UATIEHIF01nF 198190 s A uAna AU lumsNuTuAoUNISHEMTBAY Ab-
v e o et a s - - a v = =
reacted beads MU TasNIBATATIVUATIZMHWMHBUAUNNYSE M natlonlToumeuilse
¥ ¥ 13
ANENIMUe9ITN15@se naudausanatenu MetnluldIdnsas1ude Taoasanin TSB
a [l = t <3 ¥ o 9/ P i
culture YBIRIDEIIBINIT 8193 interference 1wuTUsAU iy iWudu fuviuassegsuniu
¥
MITULDUYTD Salmonellae N30 antigens NUINU nitrocellulose membrane ﬂ?ﬂ?ﬁﬂ?‘uﬂgﬂﬁ'ﬂ‘l

A 5 H L} o -3 1 1]
Tuvuaunas ELISA 18 &aield Ab-reacted beads U BNIEBRBNVINAIUUIVDIAIDHIINDU

o L] . o y; =t 3/ 57 -5 Fd [ 1
m"h.lﬂaﬂnuunu nitrocellulose membrane uanﬂm%:wﬂm‘ﬁaummzwmuuuum #3138

3
=Y

] b
Mdadahduilouegeenldld
= o df 1 o
TuMINAnDIATINUAIZMIYE  Salmonellae  Tuamisudsitiazemsan  saudy
anfudTeInomaa a1 ITUAY NTINTNMFITUAY ®15190 4) wTuINAIes A I07
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Figure 1. Determination of optimal concentration of Salmonella-specific rabbit Igs to

produce Ab-reacted beads.

Twenty 1l of BioMag beads reacted with equal volume of 2,000, 200 and 20 pg/ml of rabbit Igs.
The individual Ab-reacted beads were then added to individual §. Weltevreden suspensions. The
bacterial antigens on the beads were detected by MAb-based dot-blot ELISA. Membrane A was
reacted with MAb 102 B,, while membrane B was reacted with diluting buffer used as a negative
control. Lanes 1 illustrate results of dot-blot ELISA of the Ag captured beads (ACB), whereas
lanes 2 show the results of the supernatants after the ACB had been removed.

Salmonella-specific rabbit lgs; rabbit anti-S. Weltevreden, 5. Lexington and S Rissen

immunogliobulins
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Figure 2: Determination of optimal concentration of Salmonella-specific rabbit Igs

Twenty [l of BioMag beads reacted with equal volume of 2,000, 200 and 20 ng/ml of Salmonella
specific rabbit Igs. The individual Ab-reacted beads were then added 1o individual §
Weltevreden suspensions (2x10 cfwml). The bacterial antigens on the beads were detected by
MAb-based dot-blot ELISA. Membrane on the left was reacted with MAb 102 B, while
membrane on the right was reacted with diluung buffer used as a negauve control. Lanes A
illustrate results of dot-blot ELISA of the Ag captured beads {(ACB), whereas lanes B show the
results of the supernatants after the ACB had been removed.

Salmonella-specific rabbit Lgs; rabbit lgs from Salmonellae phyvalent O and H antiserum (S & A
Reagent Lab, Thailand)

mb; mitrocellulose membrane
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Figure 3: The results of experiments performed to determine the appropriate amount of

superparamagnetic beads used for immunomagnetic enrichment (IME).

Various amount of goat anti-rabbit [gG coated superparamagnetic beads (BioMag) were reacted

with a concentration of Salmonella-specific Rlgs and tested for their ability to capture the bacteria

in 1 ml TSB culture.
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Figure 4: Results of experiments performed to increase the sensitivity of immunomagnetic

enrichment (IME).

Specific Ab-reacted BioMag beads were reacted with .S, Weltevreden suspended in either
physiological saline (NSS) or triptic soy broth (TSB) with or without CaCl,. The bacterial
antigens were detected by MAb-based dot-blot ELISA. Membrane A was the tested membrane
and membrane B was a negative control piece. Lanes 1 show ACB results, Lanes 2 illustrate the
results of the supematants after the beads had been removed and Lanes 3 are the results of

bacterial suspension unexposed to the Ab-reacted beads.
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Figure 5: The results of experiments performed to determine the appropriate time of

immunemagnetic enrichment (IME).

Specific Ab-reacted BioMag beads were allowed to react with & Weltevreden suspended in
tryptic soy broth (TSB) for 30 and 60 minutes, respectively. The bacterial antigens were detected
by MAb-based dot-blot ELISA. Membrane on the left 1s the tested membrane and membrane on
the right is a negative control piece. Lanes A are ACB, lanes B are the supematants after the
beads had been removed and lanes C are bactertal suspensions unexposed to the Ab-reacted
beads.

MAb; monoclonal antibodies

mb; nitrocellulose membrane



Figure 6: Study of specificity of immunomagnetic enrichment (IME).

Ab-reacted beads were allowed to react with various kinds of bacteria probably contaminated in
fresh chicken to test for the specificity of the procedure. Membrane on the left was reacted with
MAb 102 B,, while membrane on the right was reacted with diluting buffer used as a negative
control. Lanes A illustrate results of MAb-based dot-blot ELISA of the ACB, whereas lanes B
show the results of the bacterial suspension unexposed to ACB.

MADb; monoclonal antibodies

mb; nitrocellulose membrane
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Figure 7: Study of specificity of immunomagnetic enrichment (IME).

Ab-reacted beads were allowed 1o react with various kinds of bacteria probably contaminated in
fresh chicken to test for the specificity of the procedure. Membrane on the left was reacted with
MAb 102 B,, while membrane on the right was reacted with difuting buffer used as a negauve
control. Lanes A illustrate results of MAb-based dot-blot ELISA of the ACB, whereas lanes B
show the results ot the bactenal suspension unexposed o ACB.

MAb; monoclonal antubaodies

mb; nitrocellulose membrane



Figure 8: Study of specificity of immunomagnetic enrichment (IME).

Ab-reacted beads were allowed to react with various Kinds of bacteria probably contaminated tn
fresh chicken to test for the specificity of the procedure. Membrane on the left was reacted with
MAb 102 B,, while membrane on the right was reacted with diluting butfer used as a negative
control. Lanes A illustrate results of MAb-based dot-blot ELISA of the ACB, whereas lanes B

show the results of the bacterial suspenston unexposed to ACB.

lA=S Weltevreden 1B= 5. Cholerac-suis
2A= S Worthington 2B= S Typhimurium
3A= S Schawarzengrund 3B= S Typhi

4A=S. Albany 4B= 5. Paratyphi
5A=S. Lexington 5B= FVibrio cholerae

MADb; monoclonal antibodies

mb; nitrocellulose membrane

46



Figure 9: Study of the interference effect of other bacteria on immunomagnetic enrichment

(IME).

The binding ability of Ab-reacted beads to S. Weltevreden in the presence of various
concentrations of Escherichia colf was examined. Membrane on the left was reacted with MAb
102 B,, while membrane on the right was reacted with diluting buffer used as a negative control.
Spots of the top rows from A to E were dotted with the mixed suspensions of 10° cfml of S.
Weltevreden and 10-fold falling dilutions of £. coli (started from .atpprox'umltclylo7 to 10’ cfu/ml,
respectively). Spots of the bottom rows were dotted with the ACB reacted with the similar mixed
suspensions and those in the middle rows were the supemnatants of the mixed suspensions after
removal of the ACB. Lanes F; the top rows were dotted with TSB used as negative control, the
bottom rows were the ACB reacted with TSB and the middle ones were TSB after the removal of
the ACB.

MADb; monoclonal antibodies

mb; nitrocellulose membran
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Figure 10: Comparative study of binding efficiency of BioMag beads and other

superparamagnetic beads to S. Weltevreden.

BioMayg beads coated with goat ant-rabbit [gG, Dynabeads M280 coated with sheep anti-rabbit
[gG were reacted with 100 pg/ml of the specific rabbit [gs at 4" C for 18 hours. Then both kinds
of reacted beads together with Dynabcads® coated with anti-Salmonella Ab and YATORQN
beads (beads coated with anti-Salmonella flagella Ab) were incubated individually with S
Weltevreden in physiological saline. The Ag captured beads (ACB) were detected by MAb-based
dot-blot ELISA. Membrane on the left is the tested membrane and membrane on the right is a
negative control piece. Lanes A reveal the results of MAb-based dot-blot ELISA of the ACB
made from BioMag beads coated with goat anti-rabbit [gG and lanes B, C and D are ACB made
from Dynabeads M280 coated with sheep anti-rabbit IgG, Dynabeads® coated with anti-
Salmonella Ab and YATORON beads, respectively. Lanes E show the results of bacterial

suspensions unexposed 1o Ab-reacted beads.

48



< 463bp

Figure 12: Agarose gel electrophoresis pattern of PCR products from various bacterial

genomic DNA amplified by PDU6/PDU7 primers.

Lane | is Lkb A DNA ladder as DNA marker

Lane 2 1z PCR product of genomic DNA trom Safmonetla Rissen

Lane 3 1s PCR product of genomic DNA from Salmonella Enteritudis

Lane 4 is negative PCR result when 11brio cholerae DNA was used as a template
Lane 5 is PCR product of genomic DNA from Yersinia enterocolitis

Lane 6 is negative PCR result when Crrrobacter diver DNA was used as a template
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<= 463 bp

Figure 13: Study of sensitivity of PCR technique for detection of Salmonellae in bacterial

suspension.

Agarose gel electrophoresis of PCR products (463 bp) from various concentrations of bacterial
suspensions. The primers were PDU®6 and PDU7.

Lane 1 is kb A DNA ladder as DNA marker

Lane 2 is PCR products from Salmonellae extracted DNA.

Lane 3 to Lane 10 are PCR products from extracted DNA from Salmonellae suspensions of 10" to

10° efu/ml.
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