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Rapid Detection Kit for Sa/monella typhimurium

G. Kim G, Yang S. B, Park Y H Kim K J Lee J.VY.Son H J Kim S R Lee

This study was performed to develop a rapid test kit for pathogenic Salmonella in various samples. The rapid detection
kit has been fabricated based on nitrocellulose lateral-flow strip. Colloidal gold and biotin conjugated Salmonella antibodies
were used as a tag and a receptor, respectively. Manually spotted Salmonella antibody and Neutravidin on nitrocellulose
membrane were used as test and control lines, respectively. Feasibility of the rapid kit to detect Sa/monella typhimurium
in samples were evaluated. The intensity of the color of the test line started to increase with the samples in which higher
concentration of the cells were contained. The sensitivity of the sensor was 10° cfw/mL Salmonella spiked in PBS. Also,
the rapid test kit could detect 10° cfu/mL of Salmonella in chicken meat extract.
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Fig. 1 Schematic diagram of a lateral flow immuno assay test Kit.
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Fig. 2 Test result interpretation of the lateral flow immuno assay
test kit.
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[ Shake colloidal gold ]
[ Place 0.5 mL gold sol into 10 individual test tubes ]
[ Label each tube with the pH value ]

1

[ Add varying amounts of pH buffers and shake ]

1

[ Add antibody solution and mix ]
[ React 30 min at room temperature ]
[ Add 50 pL of blocking stabilizer to stop the reaction ]
[ Test stability of gold-antibody conjugates ]
4 M
Unstable : Stable :
Black or dark purple color Red color

+

[ Use for lateral-flow assay ]

Fig. 3 Gold particle and antibody conjugation procedure.

Table 1 pH chart and amount of required buffers for optimal coating of gold particle

Tube number pH Amount of buffer A (uL) Amount of buffer B (uL)
1 54 9 1
2 6.6 8 2
3 7.3 6 4
4 7.8 4 6
5 8.2 2 8
6 8.4 10 0
7 8.8 8 2
8 9.2 6 4
9 9.6 4 6
10 10.1 2 8

142



7% pHELO2 3ol o] Ao o] 33tk AEHOE 50

WL QHYE} Aloke Hlelel AFUSS FA

i) OPN

HFER A% ABS HE B AFE Aad Qosle
291791 4 slo] sahick. et

KCTC(Korea Collection
for Type Cultures, Korea)ol}x] £ HE—S_— Salmonella typhimurium
KCTC 12401(S. typhimurium)2 ARESIE0™, Alvt 22
Brain Heart Infusion(BHI)(Difco, USA) vj=]o]] Aty wjjekst
of olgaigith AR At EEAAMAE A-g3te]
wHAF oz 314 g & XLD4 agar(Difco, USA) H|A|E A}

galo] EEABROR SRk Wk A 2AS A
o] 739 37C oA 18~242)7F 5k, qujore] 75
37T oA 24417 wjoskSiTt.

W} Ane Aow el 2204 40 nme) 47E
Zr= 71(Gold-in-a-box, Bioassay works, USA)Z, o] FUA}F
o} Agy= Ardel A= vlo]edo] HakE Z(707,
ViroStat, USA)%, Akt Hl E:&:]& 94?‘5]. 74/\]./\194 Al ng].
A= B7)oA Y tFEEaA)(20-SR11, Fitzgerald, MA,
USA)E A FSIsn A, Ag e
FAZR o~ v ZL == MilliporeAHHi-Flow Plus, MA,
USA), HEEA AlA= Hﬁi FEZoH|T-E PierceAK31000,
IL, USA), 1 9] PBS 52| AJ2k2- SigmarHMO, USA)=ZH-
Bl Jste] Abgalelck

z
ofr
T
z
S

g
I
o
iih)
s
)
I
lo

Azl ot o] 7
<5 171 xﬂﬂ HMoﬂ 10°~10° cfu/ml
o s @%—i ARk ARE ol g3k] St
AlgolM st B 7R 91 25 g
225 mL9] E—i’:‘?yﬂ‘quﬂ] Uy wRkeh= HPHO R A%s)
s
7ho] AT E] Ay et R A
U(LIDE 200, Canon, Japan)E 0]%6} 1 A& Al AR
= Z_]‘O] z u]-y]Eg oq/\]-_o_ ﬁgg E]._O_ AR ﬂ }Hl-xg—s]. A
ARl U715 4] Z & 12(Image Tool 3.0, The Uni-
versity of Texas, USA)S o]gsto] Z43It) 7] 5742
ARG 71 Ae Adske e elel thate] o

N
m
ox
flo
o,

e 270

(

J. of Biosystems Eng. Vol. 36, No. 2.

;F_
5 QeI HE ot 4
2 A3k

A7 EE o]g3t Andlelt HE2 100 plo] A
5 §de AR Flsks WA oE St AR
AE7F FYEE o] AlRgde mAEE e 93|
AP =R o]Fato] AFPH ol Axd Ael= 3] Q)
© ARl T2t d3s Itk Algel 23
e ARt AR AR E}A; Akl Ak
WS oA Andel b deekA]- 59k
Ares sttt o] AtES BAlHEdel g8l A% Ol
Foto] AFEE wuksl HERAER QA WO 5
t}. o] AgkEo| HAMdel o|=H HAAS] Aol 2 ﬂ(ﬂ
12} A2 5220 dAl-w9Ake] s 9438tk
YA QI Sto =z A 7hssh H24 Wt *@*éﬂ%lﬁ}.
Al5g-oe] AlEARQ] ool wheh Andlet ¥} Rhg-shA| o
& ARAGA- TR AEEA WEFe R A% o] Fsi3l
I, AEZA S wEtom|H} éfﬂ tol &= shte] H24
wE s R |58H> YERA
EREQN S wkﬁ} = é.‘—ifi olEste] FEa
A= ek HEZAl AAE 24 E F3f 1o 3
71E7F AUl s&shs 28 &1 = ql3lon, 7“}**011
AE F2A wE ot ARkt fHEo] 7sde &

A5}
=N . 1
(a)
(b)

Fig. 4 Images of the rapid detection kit in the pressence of (A) 0
cfu/mL Salmonella, and (B) 107 cfu/mL Salmonella.
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Fig. 5 Images of titrated gold particle and antibody buffer solutions
at (A) pH 5.5, (B) pH 6.6, (C) pH 7.3, and (D) pH 9.2.
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Fig. 8 Pixel intensity of S. typhimurium cells detected by the lateral
flow rapid detection kit (PBS buffer).
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Fig. 9 Pixel intensity of S. typhimurium cells detected by the lateral
flow rapid detection kit (Chicken buffer).
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