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ABSTRACT - Recently, speedy, convenient and easy detection technologies have been developed rapidly and on
the contrary, studies on development of traditional detectors applying biochemical characteristics has gradually been
decreased. This review examined trend in current studies on detection of food-borne pathogenic microorganisms in
the fields of selective media, immuno-assay, Polymerase Chain Reaction (PCR), microarray, terahertz spectroscopy &
imagination and so on. Most traditional methods to detect the organisms from food matrix rely on selective media and
such a method have disadvantages like long time requirement and distinguishing one species only from each selective
medium although they are highly economical. Various new convenient methods such as Enzyme Linked Immuno-soz-
bent Assay (ELISA), paper-strip kit, fluoroimmunoassay etc. have been developed. The most ideal method for detect-
ing food-borne pathogenic microorganisms in foods should be accurate, convenient, rapid and economical.
Additionally, it is needed that capabilities of quantitative analysis and automation to be applied to industries.
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Table 2. "] A & A& ¥ Z PCR ¥ < 2143 ISO £A

ISO A d ¥ ALddd AW Title
1SO 22174 2005.02.15 Micro})iology of food and animal feeding stuffs-'Polymerase chain ?e.action' G’CR). for the
detection of food-borne pathogens-General requirements and definitions-First Edition
ISO/TS 2005.08.01 Microbiology of food and animal feeding stuffs-Polymerase chain reaction (PCR) for the
20836 e detection of food-borne pathogens-Performance testing for thermal cyclers-First Edition
Microbiology of food and animal feeding stuffs-Polymerase chain reaction (PCR) for the
ISO 20837 2006.04.01 detection of food-borne pathogens-Requirements for sample preparation for qualitative
detection-First Edition
Microbiology of food and animal feeding stuffs-Polymerase chain reaction (PCR) for the
ISO 20838 2006.04.15 detection of food-bome pathogens-Requirements for amplification and detection for

qualitative methods-First Edition

ALE ;2 F o FEXAA (2007)D.

Table 3. 43 vl & AW & o] &3t A F W vl A E A& Al

R Az HEAE JsEd Ref. No.

API kit olo]| A=Y - Jo et al. 2007. Food Control. 73

VITEK (A A) - Rodrigues et al. 2003. Food Microbiol. 74

- Aminul Islam et al. 2006. Int. J. Food Microbiol. 75

oo 7] VID O A= O F =

31 AS FAE FAT_ Sewell er al. 2003. Tnt. 7. Food Microbiol. 76

Immunological 7z - Onoue et al. 1999. Int. J. Food Microbiol. 20

Methods 285 = - Harwood et al. 2004. Int. J. Food Microbiol. 21

- Hu et al. 2009. Food Control. 25

FA7HEAE i
DGGE o T - Handshur et al. 2005. Food Chem. Toxicol. 27
WA, 4% !

- Reid et al. 2009. Aquaculture. 77

- Rea et al. 2009. Food Control. 0

" T-RFLP g3, &5, 73 - Hsieh ef al. 2007. Food Control. 33

PCR 7} - Lin et al. 2007. Food Control.
_ - Haryani et al. 2007. Food Control. 36
RA } s
PD AR, DA H4F Kwon et al. 2009. Int. J. Food Microbiol. 37
- Emekdos et al. 2006. Int. J. Food Microbiol. 40
- x [e] 3T

AP-PCR = SAF - Saez et al. 2004. Meat Sci. 78

- Praakle-Amine ef al. 2007. Int. J. Food Microbiol. 52

PFGE 7VES, XX, o) - Kerouanton et al. 2007. Int. J. Food Microbiol. 53

- Mora et al. 2007. Int. J. Food Microbiol. 54

BIOLOG 7S - Graves et al. 2009. Microbiol. Res. 62

N8 MIDI o0 - Lin et al. 1998. Int. J. Food Microbiol. 64

DEFT ALV A - Aratjo ef al. 2009. Radiat. Phys. Chem. 68

Flow Cytometry o - Seo et al. 1998. Int. J. Food Microbiol. 71
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i Aol BEQE =F5H S "Wa T 3§

plates, A& =

1} ELISAE dipstick, paddle, membrane, pippet tip®]t
71} solid matrixE AFRSIE2 A FE o] TS,

A 7] Wi AuE Agehe AEE 7RI P,
W B4HH (Immunodiffusion testye Fa-8 ZAA 2 A9
T gel matrixel] ¥ ¥Wgolt). ¥l B4 dglo] &4
oA visible lineo] FAFE T BALHASA Y (ELISA)S
AF F a2 AEske ol 7P Bl AMgEE AT
olt}. U7l “sandwich” assay= A F o] Yol, =7 v
FAE A& solid matrixsl 2T 3 Mo FA7t
AREEH & Bavol A3HE 231 $AE AE S} Microtiter
plate®] well Holl= solid supportZ} 713 %o A€t} 2

T3} magnetic particle®|H} beadol] Z23E FAE AHS-3}
£ A9 2] ¥ (immunomagnetic separation, IMS)®] pre-
enrichment media %9 #& A&3t=tl AREHT. IMSE
e S| G FABEARE ZEH 20 9 &4
st ARG F3l AlE ARgse oA s AEst
=H AE AHSSIER o kg tiAEEelE & 4
o A&E FLL plaeH AV thE AFEE AHESH
3 AlgE,

HAH7H (immunoprecipitation, IP)o]u HI I ZnET
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=% (immunochromatography, IC)S A A @ o) Y=
S % home pregnancy test= /WLE 7| 7123l g
HAh o] W JA] “sandwich” WHOIX| T G4 AT )
Al detection antibodyS 2HEl2~U2h} colloidal goldel 23t
st AREEITE 0.1 ml aliquot? AMESlE S widd 7
AeM A A7l FE3I) olHT AFUES -
st AlFog el 23o] glal S Yol
F 108 ol AES 25T 5 Y,
1990t ZHAA = W3y 71Hg olg3te] w)
AES FE FARPIA o] &stHATHY, 1990 Th
B O WAty g o] g8te] AE W ulA
AEste A7 2RxH7] AFSI T Onoue 508 F
. coli O15THTHE& Y3 7y S
Y SR L3S 2, Harwood
WS o83t Zol Sl V vulnificus T
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PCR 7|4

Ao 2 AARABES IR 42 dde R sk
DNA®| URREE A1E S YoM 224171 PCR WL 4
Fol L8 AFE A #Elshs del= /Mg 93
HHOE dAHL TP, AlFdM = 2Ee 0 74
°] &2 E. coli, E. coli-ETEC, E. coli O157:H7, Shigella sp.,
Salmonella sp., Yersinia enterocolitica, Y. pseudotuberculosis,
V. cholerae, V. parahaemolyticus, V. vulnificus, L. monocytogenes,
S. aureus, Bacillus cereus T 1322 2125 Ad A< A
Z 2 sAsk=d 13709 primer setE )&l TUg 24
oM FAl PCRE A1 4 9= W= 7 vl Qlehd,

180N = feluet AEFHH vV 2 n g 284
5L AS e o g FAS ot 2005300 A FE
HE A PCRES =Yk o)L AE53S AEs)
£ golq A, AT Solhel woez 2s)sT
St W1 ATEOR A ge AgyolrlE SN,
HERA FololA] PCRY 7t W e Agal o7}
S7HE 5 ok 28v IS0 94 PCRES BR8N o=
s glom o] whel o ¥ Ax A, ¢}
S} mR7IA R 718 AAETE Y 58
=5 qHgsa siok

web HE F AFER] AT 2 A& HEs

=

A% AT RAYESE PP oY 34 U et
k<

of A PCR W8 & SNP (Single Nucleotide Polymorphism)
o oEst] WNFAHEL EE = PCR 71y (SNP-
dependent PCR techniques) 28] 3. PCR %+ ¥ Eo] uk

PCR-Denaturing Gradient Gel Electrophoresis (DGGE)Y
Temperature Gradient Gel Electrophoresis (TGGE)

PCR-DGGEWH-& 2 &3} #olollA Edmoe] {321
AES A5t AREE] oW W2, Muyzer 52
o] 222 16S rDNA®] V3 region (16S rDNA 7}24]
nAdE Fo wet 7P Blolrt Ak FEE SR 1)
A AeEobd] A&t DGGE #4H-2 5 udo
GC-clamp(%}F 407 X9 G&} CE2 FAEH DNATHE)E
B4 & primerE A8 UAE 2RAA &5
A DNAZEH 16S tDNAS PCRZE A% & &
PCR AHES ureat} formamide®} 722 DNAWAIA] <
TFHj7t EA e gel AolM H7195S Ik FFE 16S
IDNAE <3 el welgjo} Foll & F71X L] Afojo|
o) GA7IH3E 22 GC-clampE Q18] o7 el
2 WAEE Axrt @A, ol we} gel AdellAe] o]
A e AE o83 Wielth A, gel A
E4 1Kol 54 16S DNA 9714¥€ 712 DNA7}
band FEf 2 VERAl "tk weba S Wl nAdES] A
A7t FEFE band?] FE SV HA FYE o
71 €4 DNAZE BE5E UBhUE band?] AR e 5
7¥aAl ErkFig. 1).

PCR-DGGEH-& %2 AZoM 9] Ax &< nAE Fo
T 283 FA IS Y] gel Aol AEE 5 ok
= Aol gtk =3 2257 & band®] 7o) band

Bopt 2
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=
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g HasE £ AT 2o geld) A4 2
Tojs] WelE 9YsHs HHol WAGL, AE el
7} We B9 Afele FEAE0 Ao A2HA
F 9o, bandel 7 UF @ol WASE AedlE

=
018t 4= 217] W&ol cloning F-4 ol vls] A|7F, =& H
A

n

= ///-;}/ ///I’é{/ /JJ o
" §l _m | e

Fig. 1. DGGE &4 & .
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e WIlE sAska o gl WE. Ay, Hlas)
oF & AF9 F7t B AY, A8 Y gel& AHE-ESY
A7195S AAlslor 3, AEe XFL gty 23
S vwsaa & Aeolle F/HE R HY9E-g AN
of gl Txo] Utk

PCR-DGGEY & ol|&3te] taFgt 2ol EAjate miA
Bo] A&k Bavt Wol ik Hu $%& PCR-DGGE
HE o83t IF 2FE ol U= Leuconostoc %,
Lactobacillus & & 7431 v} 97, Han % 9A] 72+
PR S o] gk 27 FEEoA ThdS Lactobacillus &
A&39 k. =8 Handshur 5272 PCR-DGGES ©] &3}
7FE 2l Ay ToA Pseudomonas =, Acinetobacter 5 TF
43 nAES AET vk Yo, Vero TP x4
Acetobacter & 59 A& 27& Iyt LdEIAUTH

PCR-DGGEY # A+ 711 PCR-TGGEH-2 gelell ¥
A FETHE Al 2ETHlE Fodly, A719%
< AN #3E sl sk Wyl DGGES} 7184
g7t A &) DGGEY TGGEZ}F $Alol 3= o]
A de 747t B2, iFE DGGEE o438k 477t g
o] HI Q= FAolth

Terminal-Restriction Fragment Length Polymorphism
(T-RFLP)

T-RFLPE-& v E2] DNAZYE 168 IDNAZ PCR &
ZANZ £, E9 PCR AHEE ATEL(015AKE DNAY
ERARAE dodhe E4)E sy, A795e AAE
o} band Z23}YUE ¥k RFLPEE Liu 5] &3
71Rgolt}, o] oM e 2ue JFEFZ EXF primer
£ o]&3l9 16S IDNAE PCR £Z3F ¥, PCRAFES A
g g4 dugit A" 9HE 7euolN €% BX
® DNA HFHEL HAAE F73kA 2 polyacrylamide
gelE AHE-3t A7 B E3AY capillary 7198 303}
o F4& AedesEy #3 U njAE F e uy
8he peak(EE band) ZEFAYZ A ot

ol2Fo® ¥ ¥AH DNA HH Zold wa} et
U= 7 peake 54 v E & v, 7} peake] W
AL 1 vAE Fo JdiEQ ExHE Jeld. el
T-RFLP= PCR-DGGE$} A A4 a8l %3
o2 AT £ ot BY, AV|9EE 73T u] DNAY
size markerg ARS8t F3F TAE DNA ZHE9 Zo]
2 233 4 o, AL primer E A A 20 FH)
2738t dlolejuo) 2ol A z} ©rHe] Zolof & gshe vt
Helole] $& Zopd £x g} e o83 RE 8
o] v|AE & 5% ol ¢ 4 Y e
AT A2 & v EelE dltjEts e Zold
A A AdEAE ARIEE 7HE Ade 9 Fol £
2 Zole] ¥FF BN FHE YHE = o) o]HFT A

Sl Holguo| 22 RE A £& A7) e

TRFLPES N2 TE uAE 239 £ tds v
sAY & oA E 23 9 HIE FUEHIE 9 §-83
uholt), T3 AEe 23e dEsld 23 & s
A & mo e 71390 A9 glo] 7189 peak ZETY o
olB1E nludte g 7Hds| T 4 Yo, EA o
Ao uE /A AEI E F dE o] AUk 2
v GO R, peake] wlo)Zglo] FEEA & & AL,
peak”} obd A7 2% peak® 7HEd) MY o2 w4 E
Z UL ATEA Hrkshe SRE BE e, A
£ primers} A FEAL] FH wet 2N AL B
#4 4 9ot et TRFLPHS B33 #3+=2E 7}
Ae AR o FietA] don, F el =A
g2 vAE 239 el Agste Aol vpEAsth 2
B9 ¥ 2 FARIME o) 2 WS o83 1)
AE o] Geix AU ol wlsl, 2FEokl=
o] FLEAE WA 200080 FHHEE RFLPYH S
o]&-3te] WX, §F 2 I SN g T/ |
AE AE 274 FYAREIZ BasI 9o,

PCR-Random Amplified Polymorphic DNA (PCR-RAPD)

FAA 3249 PCR-RAPD H& A@d=z=e] 7HA
sle] 47 DNA t3A4& 38 F 3oy, & shte
DNA HH7HAE FE5 o] HER Yepd & 318 xR
I 4exrt ¥7) wWiol] 4% DNATHE AREsloE 5
ol 1dlng £ ¢ EFFo EANESY 27 ¢ I
7h O el de o853 JAchFig. 2)*. 2] ©]
e O gAEY AT FRRRIT GEHA IA KBole
arbitrary primer 5-& ARt 5X {7 FE4 5 ¥
ZZ 3 DNA AHE vagozAN HA 1 2 A7
9] FHF FAEE 7 F AukP. B9 oflzl, o] 4

Fig. 2. PCR-RAPD A & |
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HE ol&dte AF U FAESe VAR Adsle QoE
T ]85 3 o} Haryani 59 PCR-RAPD B4 & o)
&-3lo] " olAolo| A wml3ls AAR] 21FANA Klebsiella
preumonias 2 BFATHI HEF v} glom, 2 4
A e ez A=A Wl Bacillus & A&
AL YT R,

BN

Arbitrarily Primed-PCR (AP-PCR)

AP-PCR2 4] th4R] DNA E71M<E ARy Pg §lo)
DNA 3i4el] o]&2 4 ity AP-PCRY &S Fig 39
YERATHY. &, & 709 primerE o] &35te] W 2% &
A7+ annealing 271914 PCR3PA primers} 3 DNA9)
7148 Zhell thA mismatch7} F4) 819 = annealingo] &
5ol DNA d°] Al o] 240 15 cycle]
PCR (low stringency PCR)2 %t} o|2A AMAE DNAT

oS

R 2o - BT
annealing 2742} cyoie

WE BE . DA

LS a——— arnesting ZE219 cycle
R e
s
a——

Fig. 3. AP-PCR 91 2] .
2+ & : Okano = (2002).

HE FHo 7 7+ primerE AME-3lY] & &%, ©A7H
annealmg J.Zj oA} PCR (high stringency PCR)S 30~40
cycledtt}. o] A3t 7H2 primer A7IMEE F37 5= 470
©] DNA Y¥-g genomede] ThFe HIA]oA SEE 4 9
t}h. Coelbo 59| A-tAze] 9J3PH AP-PCRE ©| &3}
of WAl AlF< Vibrio choleraeE A&3H| 73;@ S
Ik @Exs9rh 2 Emekdos 598 3, WY SolA
AHEBlE B8 A8 AP-PCRE o] 8314 Aeromonas
straing #2]8le 270& SRstAci Basisich

Microarray 719H

DNA microarray 7182 &4 H4l £ ]
7hE dedl, 2 PlFe] gighE FHE AL 5
A o]de MAES AEste AlaHo] gEATe B
7b ot B4 vlAEY dis] "ol 1A 4ow 4
ol AF A48 4ES dAls ol¥ R 84g Ao s 7
7FETE DNA microarray©] 7|2 TS 2579 §A
Agte] 7hgst v A8 $H], sk, shll o] g7y,
Folg & Artel 71717t oFF glom, A ul U(pre-culture)
ol AAdAo 7 gsEE ol shAH o}k s},

Microarray 7|2 A= DNA-probeE ©]8-3t P&
A (Fig. 4), A& & 38 P E 579 &
A} &

f

2HE 23 DNA-probeg ©]-8-3tq S st= WiH# o]

AL AL v e SEAAXN F7F F7HE Ak
]~—: Wgol ok, Fx4e] A HA Aike AR R
} | RIZE7} & Zlo] EXolAR, nw w77t
ZRA L AHof S aHsof gt A,
DNA-probe H|AE ZAL whg e
=3 2o FAAF Uy

lr_x_,O‘x.;rzﬁJ

bor e o

2= 3L

culture (2= immunoassay
He] g0l FEatAY, A #A o]

T — . S S S T — T ——— S T S S S S 7" S 7o ——,

Fig. 4. DNA-probe 28 A A o 4] .
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EZstAY, B8t AAF whge] g Aol gsrid =
= 71delA A3 s da] ARSE AT

AFAR Ay Zdvdol E=}IwVE] 2(Chlamydia
trachomatis\} Vol A|2|o} A =2]ol(Neisseria gonorrhoeae)
o] &S 93 enzyme immunoassays 2] HFE =)
AT, ZH ol o]&S "AS] A8 /HEE DNA-probe
SE ZHAks 1Rt Folido] Hojual BHsa, £418t
7] A smear A& Al AWE ARR-St iFF 23
U= 7Fedithe 97 ASAE Y v Aok,

2 microarrays ©]-8-3te] ThFE 2 FM e 3 m|
AES AEshe dv=to] Bol X3 )}, Liu-Stratton
L AF HAH7EE H8) microarray 71E A8 7hs
dS A3t @3 vl 9132, Schmidt-Heydt 2 Geisen
£ 21FoA mycotoxin A4 AFE BIFES] A 2

>

12 BeE v ok T2 o 1%L AFe Hesle]
A%T A7 Al nAe Agelo.

Hap2x 2%/9°32 o83t P&

Hels| 22371 71 243 B4 w&e) 2 "HERkE
z3o]| gt FA4ol A AAIReE a2 Ut =
22315 o]§3 ¥ ¥ e AEZ, 95, Hlo| 2,
Heh S, 37, 95 2 B4l 5 22 gekst byt
] ME)2 F HENY FEAM S 2ty g U
A AFEorZ GRSt Yok,

HEE 22 7]&S o]&3) Hlolgiay Algwe] AAL
7Fedtthe Hale o] ERIESe, HE o] d ZA
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Pulsed Field Gel Electrophoresis (PFGE)
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