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Abstract

This study was performed to develop and optimize a rapid strip kit for the dual-detection of Aflatoxin B, (AF) and
Ochratoxin A (OTA). The strip kit is composed of sample pad, conjugation pad, nitrocellulose membrane, and absor-
bent pad. Manually spotted mycotoxin-BSA conjugates and anti-mouse IgG on nitrocellulose membrane were used as
the test line and the control line, respectively. Conditions for rapid and easy detection of mycotoxins, conjugation
between toxin-MAbs and nano Au particles, pretreatment method of pads, and composition of standards solutions
were optimized. Feasibility of the strip kit to detect AF and OTA were evaluated with standard samples. Test results
were acquired in 10 min and the detection limits were 100 ppm for AF and OTA, respectively.
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Fig. 1. Schematic diagram of a lateral flow assay kit for the detection of mycotoxins.
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7H8 A AT|Eo A FElE Lateral flow assay(7F]
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3 HAEAZRO] 10+ oW E F7] "o, /e kol
G Ee] 8 E= v$- Et}(Bazin et al, 2010; Kim et
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Millipore AHBedford, MA, USA)2] A& A&-313 ).
g % FFI =% Cellulose Fiber sample padS AHE-3}
on, UERAER A Yt AHIEE Hi-Flow Plus
240 membrane cards®} Glass Fiber conjugation padsE 7}
7} AFg3FA ). EA A= Bioassay WorksAH(Tjamsville, MD,
UsA)ollA 43k 40nm Y=aYAE AHESEATH AF,
AF-BSA(Bovine Serum Albumin) S %3], OTA, 2 OTA-
BSA SAI= Sigmadll Al T+ 3+ Al &S AHE-SFATH

ol ET E e Aol A A8 FE 9] strip sensor
S AMgsIR oY, AEAS 22402 A E Fig 13 2
om, UERAESR X B g Algd=, A= 9 &
FH =2 M2 A8 tH(Moon et al., 2012). A& &
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2713 w50 e HA 2718 R sk thFig. 2).
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| Shake colloidal gold (40 nm) |

Place 0.1 mL nano Au
into 10 individual test tubes

I Label each tube with different pH value

I Add varying amounts of pH buffers I
& Mix well

I Add toxin-MADb solution & Mix well |

l Add 0.1 mL NacCl (0.1 M) solution |
l React 45 min at room temperature l

Test stability of
old & toxin-Mab conjugates
Stable : Red Unstable : Black
I or dark purple

Fig. 2. Au nanoparticle and antibody conjugation procedure.

I Add 0.01 mL blocking stabilizer
to stop the reaction

I Use for lateral-flow assay
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(d) Cross—injection

Fig. 3. Pre-treatment of conjugation pad by different methods of injecting nano Au and antibody conjugates.
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(a) Positive result

Fig. 4. Test result interpretation of the lateral flow assay.

(b) Negative result
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£ 8.8% A3ttt

QATFEANA GEFEFA|(OTA-MAb)S] A$- S}
o} pH 7.394 7Hd P42l Ajte] A oH, o=
7122 A3 Azol|A BE pH 7.0-pH 7.29H% FAFSH
AT Ao]tk(Shim et al., 2007; Manda et al., 2010).

=
=

Control line =—»

Testline: AF —»

Testline OTA—>jigl g IO

-
PBS OTA AF  OTA & AF
(a) Mix
3 |
Control line = ‘ l l
Testline: AF = |
Test line: OTA = i 4
PBS OTA AF  OTA & AF

(c) Cross—spot

217

24 OTA-MADbS} 40 nm Fy=9A+e] 24 A3} pHE
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Fig. 5. Detection results of Aflatoxin B, and Ochratoxin A with rapid test kit by different methods of injecting nano Au and antibody

conjugates.
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