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©@-& 2t} (Buzby et al. 1996, Mead et al. 2000).
g2 wgox B8}3 Salmonella serotypes,

45‘5] S7HAA 719 3@5‘3‘3 ;17}73?31"“
HACCP$} o8] 2 &<t #e 4 Alg 59
Staphylococcus aureus, Camplobacter Jejuni, Campylobacter coli, enterotoxigenic and enteroinvasive
Escherichia coli, Clostridium perfringens, Bacillus cereus9t -2 A E71 4 ¥ A gLz A Ay &
ZEL YA Foh 238 Y AFE W@t AR HES TT s WA ALY A
Vs € SN 3 ok Al oot Al 2 & 8 04 F (Yersinia enterocolitica, Listeria monocytogenes, E.
coli O157:H7, Aeromonas spp., Plesiomonas spp.) &) 28 T &4 A F3 A# 5o vehys 54
subtype (Salmonella serotype Enteritidis) & £ 8- o|A|7}A] £4H A GE A E7 D A FE 98 A o]
ZRIHRFEGEAEE AL S FLeok T F71 & FH33 A

;O
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CONVENTIONAL METHODS
AFY FEH GALE GRET] faA A Fo EAE MFS AAEE AL 7184 HA otk
A F o 2ok e Al £ FHAIN AsiA AZ AN A F A g2
S Sk 2y, 54 WA A AAE 4] oE L ol By And udAHE 8
TEH(IE D).
HAEZ A, 95 E, A § OgstaA FA B AP T YL ER o] FojA Uk od
Al A& YR S NAFE & W8 5 =
A, LA, HIA F ket Ao Aol T2 AFY EA = AFA 9
HASL T2 AT L LT AE FAA L gS5eied U 24712 & At 9
2] 8 T3t matrices F A4 9} o] 4] F o] R e WA st v A& (indigenous microflora) 0] £& 302
EAE wf £ 71 2 4= 9t} Normal flora bacterias A 8HA © & A 73} health risk & 24 oL} 0| &
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Fig. 1. Flow chart showing an algorithm for the isolation and identification of pathogenic bacteria from foods.
(Solid boxes) Conventional culture method; (dashed boxes) optional step; (dashed-dotted box) future
method (Swaminathan & Feng 1994).

infective dose E 7} 4 o} H 2 £ &A1 WA WL A 0.7] = Shigella, Salmonella, enterohemorrhagic

E coliZ ¥4% o) A7} Ech Bd EA LA Aol £4& YA normal florad] o] §

interference TA 7} /o8  Ah AEME TR Fol A HE €,97L AF, 52, 45 88

7HA, B}H?ﬂ? 591 TS A B cellE EFAEL o ATk o FA &4 51711‘} ’*E?/ﬂ}“g Hh cell
3

flo rir
4

o

95 .

B8 AR 7ah) ksl Aotk YutH 0 & o] 34 -2 preenrichmentE A) 2
2 %“5’? o] LB u] el A v} ] (nonselective media) ) kA T}, o) uf A
o] 2 t}. Preenriched A 8.+ ThA] A el A T3l &S 98 ¢
& A A3l = WA normal microfloras P A Bk Q&

g, ol A AR el td B A& AE &

o2 Y zg"s}btﬂ ERo) tt. olgA st ¥ A5 AeEul Aol (selective and
differential media) =9 % 7 o] u] Aeht colonye] EAL 7| 22 Al 9 A A 7} 34 4 (presumptively)
© 2 W At} o] & isolates 2] identityr U & 9] biochemical testE A 4 <l (confirmed) A t}. ol H #
o] ulg}A &= serologic typingo] <] 3k 37} gele] ¥ 8 3}t
o8 AFA e THHolo] ] QAT AFIA B

rie

B ARE R, FAH e ol §H

-18 -



Ast Asety £4<&
A EFAA v &4

$AT T AL o =5 ok otk FAZo] 28 3
Yalof she B £U0) 23 BAATS L7801 A AR P

FAR S A7 A A Brrete A g ol

RAPID METHODS

HES WAL E A E $40) YA LE o] Fo| P ol FT DL wE WY S TELA 8
Exgo] o] Fojq gt ol ¥ L H Y YR ES AU AR A & WA T A AN EHAZ
g ru g ¢ ANE B EGATE A8 Eolede /9etA XY Y A2 AT
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7} BAAGE Aotk o]HT WAL rapid methodsE} 1 &EdH o] ¥ = miniaturized
biochemical assays, physicochemical tests, DNA-based method, antibody-based method, 71¥] ¥ AH-E 31"

AWM S o] X9} Antibody-based method S $41 0 B 7+ekd] A7) 84 B2 3 2ok,

Antibody-Based Assays

Antigen-antibody ¥+-5-9] o] A FAWE FU A FY 54 2 subtypingol o] &5 0] gt Al
Q
[¢]

=
9 cell £ antigen £ B1) E4E o]

Immunofluorescent assays
Antibodies”} 417 fluorescent reporter molecule [fluorescein isothiocyanate (FITC)]o] ]3] labeling 2
4 1AL o] 2] 3 fluorescent antibody 7} Al B o A Al # & A H A&t 24 4 Y vhE B3 (Coons et
al. 1942) ©] %, immunofluorescence 71 & 4] Fol| A Al F 9 A& A (53] Salmonella serotype?] 7
%) ol o] &= o] $tt} (Haglund et al. 1964, Swaminathan et al. 1978, Thomason 1981). Fluorescent antibody
¢} DEFTE o]-8319 /9 AL F 200 A E. coli O157:HTE B H AlFste iy o] e oy 97
= ~10%cells/mLo] Q] T} (Tortorello & Gendel 1993). Immunofluorescent assays$] A 82 312 317}9]
flow cytometer % & fluorescent microscopy 7t 2 2319 o] 24714 45 & Y8 £ 2ol 2 7

e A3 4 F F autofluorescence s et = A2 0] testE el & 4 ok Aol

)

Enzyme-linked immunosorbent assay

Enzyme-linked immunosorbent assay (ELISA)+= immunoassays 7}2-8] 7}4 @& o] £ 5 & ¥ ot}
(Clark & Engvall 1980). ELISA "3 & radioimmunoassaysol 4] antibodyl} antigeng radioisotopes .
labeling &tof AL&-3t F2f ¥y o] dlAWE & 2& 34 Fo /)25 o) (Pierson & Stern 1986). Y
R 0 2 sandwich ELISAE} Y. &8 &) = two-site ELISAE 4] Fu] A4 #4] o] 2 §3k ubg o]t} o] 1
Bl A solid-phasecl] 377 3} ¥ antibody (3 capture antibody)+ antigen$! M &< ¥ 8/ & (capturing)
ot 24 A &2 antigen 2 W Q) T FA A A AL o] & F A antibody (second antibody)
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& F713l=l, ©] antibody: capture antibody 9= THE epitopeS ¢14]3}od capture antibody-antigen
complex$} ¥H-5-31A] F o} 8] 2§ second antibody & 44 34 0. & A A d &, ek second antibody 7}
enzyme 2. % label = o] 91 © ™ o] enzymeol] U ¢t substrateE 7}l c}. vh-&o] 25 59 Yehe A2 9
PN ALE §90 2 FF3 A spectrophotometerE- o] 3] A &3} 3t} (direct two-site ELISA, 718
a Z2). A WA labeled antibody & ©] & 3} detectionst= A-$- & =4, oW A} ¥ K| labeled antibody
= second antibody 4} ] epitopeE <14 3}A ¥ o} (indirect two-site ELISA, 1% b & 3). Indirect ELISA
o} A enzyme-labeled antibodyw antigen A+ oJW 3 epitope™ <14]3}A] Egcl. wfelA, o] F
enzyme-labeled antibody+= o] €} antigens 2] 7 & ol generic reagent 24 &8¢ 4 Ut}

" E  Enzyme-labeled

/ \ antibody

E Enzyme-labeled

antibody - Secondary antibody
O Antigen in sample /O\ Antigen in sample
Antibody-coated plate Antibody-coated plate
Direct two-site ELISA Indirect two-site ELISA
@ (b)

Fig. 2. Enzyme-linked immunosorbent assay; examples of assay formats for detecting food pathogens.

Other immunoassays & Liposome immunoassay

ELISA®] 919 i immunoassay formatol = latex agglutination, immunodiffusion, dipstick assays % ¢] 9} t}.
0] 5 assays:= plate washers, ELISA readersS} 78 24| & Q 7847 0 B2 Haske] Bu) & 7hl 4
YA M E 8 8 o o). Latex agglutination assay kitsT target analyte Z sensitized ¥ latex Y A& ¢
43t} Dipstick-based assayst target cellS E & 5}7]918] target cello] )&l antibody7} coating®
dipstick & o] &3t}

Liposomes<- cell membranes€] 4 2 S 4 73+ ¢ 27 5 %1 2.1 phospholipids7} & & ol §A+5]
o] A& wj A¢H o Z A AT} (Bangham et al. 1965). w2} liposomes-2 aqueous cavity S A2 U+
17) =¥ 17) ©]4+¢] phospholipid bilayerZ 74 & 73 9] vesicleso] 27 £ 4 I th (T8 3). £AHA o
= 0}91 += fluorophores, enzymes, drugs3} 72+ ¥ A2 liposomes& THE & 74 £ 9 liposomes W] £ 2
T34 4 o} Liposomes & o] &8 2719 A3 F2 cell membranesel] #3F Roj o} H ol &
drug delivery ¥-0F$} genes& & ¥H3hE -29HA 24 gene therapyd] 385 1 91t} Liposomes& 22
antigen®| immunogenicityE A A7) 7] 9 3 adjuvantZA £ o] &5 A E 3] Ao A & skin cream
o FARSEN AAET
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Fig. 3. A. liposome. Cross-section of a unilamella vesicle with an aqueous interior surrounded

by a bilayer membrane (Rongen et al. 1997).
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Aol Bugte E471 EA A € o PCR BA L &) A2 1 549 o) 3 genetic potential o) 28
RV AL B AR 547 expressionH oA HF WAX 549 715 & 23 A=A #3 ofd

I, collaborative studyt} AOACS] o} 31 € HApw o] uf - A ¢4 o] &= 4 3 positivet L F
A== A & standard methods 2 5 5 o of k= Holth A $AF A& HESHEL negative
& Ly 34

result7} @A A Ao screening HEHOE AMEE 4 Itk Positive resulte
(presumptive) o|Etr %k TE & Y3 o] FAHH ZAF}E standard methodsE ThA] FF
(confirmation) & o] of §tc}. T3}, o) B8 o] A& 4 2 £ viable cell# dead cell & EA]9] AZEE
A2 A BY) viable celle] £2A) FFE <15}7] 98] A & standard culture € wF &3] of g},

AE YA BN A& B4 A2 71EI A A EFo M JAA G A2 & FAH
SA7E A E8F 54T 388 FAAE, AFA M AR AF W EASe OFE v
AEE, 283 o]8 & A F $ANAM v ESo] &2 AE 2 4 wet o gt
Salmonella serotypes, Listeria monocytogenes, E. coli O15TH73} 72 94 Aﬂi‘«] zero tolerance o &
o o] FEAN NI AEEE 53 Qpsor k. ZEHoE, AF W
S2HE F8A0 2 B3 viable cellE dead cellah 7+ E A b
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