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Abstract The objective of this study was the development of immunochromatography (ICG) for the rapid and accurate
detection of Listeria monocytogenes. Here, monoclonal antibodies (MAb) were conjugated with 40 nm colloidal gold
particles, where the conjugate was used as the detection reagent in the ICG. The ICG was composed of three pads (sample,
conjugate, and absorbance pads) and one nitrocellulose membrane. The colloidal gold-MAb conjugate was applied to the
conjugate pad, and the test line and control line on the membrane were treated with MAb (FKLM-3B12-37) and anti-
mouse IgG, respectively. The detection limit of the ICG was 10° cell/mL and it showed no cross-reaction to food borne
pathogens. We inoculated meat and lettuce samples with various counts of L. monocytogenes, and analyzed them by ICG.
All the inoculated meat samples gave positive results after enrichment for 24 h in LEB. These results indicate that ICG
was able to serve as a primary screening tool for L. monocytogenes in various foods and agricultural products within 20

min after enrichment.
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L. monocytogenes ATCC 19115F trypic soy broth(TSB, Difco,
Ann Arbor, MI, USAIA] 500 mLell &3 3 37°ColA] 1647
FoF Ae|ekslar, 37% formalin €4S HEEE7) 05%71 5
T2 32 g ujkeo] Hrksl 16417 B9t A HE
atn] Azlsieh. 22lE S 5000 pmelA 1587+ 428}
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Formalin® 2 #|2]¥ L. monocytogenes(formailn killed L.
monocytogenes, FKLM)E PBSell 10° celymLZ 4| 38}l5L com-
plete Freund's adjuvant(Sigma, St. Louis, MO, USA)%} 1:1(v/v)
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SAHGENN] AP F2 FAE maker™X tracer® AR
sta k. ZEy W I 2ntE s A= colloidal goldE
marker® AFE-E}3L 2ok AR Z7Z 40nme] colloidal gold &4
S Frens(15)2] WoE £ A7HdM 23 |88t Colloidal
gold®} AE AFA717]4 A colloidal goldE HE3} Al7)=
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Colloidal goldE 3} Al7)= dAle] %] AR=H pHE 8.5
2 2 colloidal gold €9 20 mLol &A-89(0.1 mg/mL in 2
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Act. wH¥F 3 10% bovine serum albumin(BSAYE-S HE F&
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Al, colloidal gold &<, colloidal gold-antibody -8<§-2 fluores-
cence spectroscopy LAMBDA-900(Perkin Elmer, Waltham, MA,
USA)Z g1t
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Fig. 1. Reaction pattern of anti-L. monocytogenes FKLM-3B12-
41-21 to various pathogenic bacteria by Western blot. Lane 1: L.
monocytogenes, Lane 2: V. vulnificus, Lane 3: S. aureus, Lane 4: E.
coli, Lane 5: B. cereus, and Lane 6: S. typhimurium.
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Fig. 2. Determination of anti-Listeria MAb amount to stabilize
gold particle.
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Colloidal gold= ¥WHgo2 I AAle E<Hy3 Adeont &
o} A F3 ZAsid gk dulE fAg 2=
2 ZFES A9 98 <5 colloid gold&le] 2 10%
NaClE 718t S o o] §A AT PR B2 44
ole Moz WA ok I AEE uiel 2o] 10% NaCl
= |83 colloidal goldE M3} A7l A 4 FHT
A3} Fig. 2014 B uel 72| anti-Listeria MAb 3% colloidal
gold 1 mL% 7pg o1’ A7t o A48 {41514 colloidal
goldE M3} A7) o2 vehulth 28y 7uge] A Fe
4 Al colloidal gold®] &R AFE Uehlles 4971 AA 44
dell M= colloidal gold 1 mLE 7.7 gl FAE H7lsle] A
A&t =8 &9} colloidal gold®] $4 3-8 &<13}17]9
3 2, colloidal gold &9, 28] colloidal gold-antibody con-
jugationS fluorescence spectroscopy® 213k Zz} A|v &)}
© o= 250~320 nm AbololA] = =7t BABIAIL colloidal
gold &A= 480~600 nm Alo]of|A], wER|EFO. & colloidal gold-
antibody conjugation®l| 4] 250~320 nm A}e], 480~600nm A}e]
BoA # a7t wAlste] A9} golddA7E AR AL
g & ATHFig. 3).
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Fig. 3. Fluorescence spectra of antibody, colloidal gold and
colloidal gold-Ab conjugation solution.
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Fig. 4. Influence of working solution for the development of
immunochromatography. A: PBS, B: Tris-HCI, C: 3°DW, D: LEB,
+: positiv sample, and -: negative sample.

Eagul] AMge] AFe gdoz SR 2y FHAA
o] A =7} PBSEYS A3 "2 riEag oA o A
H31997] el PBSE FHA /)8 ujz AEsdckFig 4).

mxHESn HESH

dubr o7 J{FS H|EF AF A8 A$ L monocytogenes
ot olle} o 455 7ol L9=Y Ug el =uh w
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Control line —
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Fig. 5. Cross-reactivity of immunochromatography for other
food-borne pathogens. A: L. monocytogenes, B: B. cereus, C: E.
coli, D: S. typhimurium, and E: S. aureus.

Control line—»

Test line—»

Fig. 6. The result for lower detection limit of completed
immunochromatography for the detection of L. monocytogenes.
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Table 1. The results of spiked L. monocytogenes to beef and lettuce samples by immunochromatography

Spiked bacteria count (cell/mL)

Sertigle Beef lettuce
10° 10° 10° 10° 10° 10°
Without enrichment Control' line i i + - + 5
Test line 2 - _ a4 ) i
Enrichment Control line + <L + 4 " s
for 24 h Test line + + 3L Yy i +

1) +: red line was appeared, 2): red line was not appeared
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