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Abstract: [Objective] Fungal metabolites, commonly known as mycotoxins, can pollute agricultural products
and food of animal origin, among which aflatoxin B; (AFB,) is the most common, toxic and detrimental.
Establishing a rapid, highly sensitive and convenient detection method of AFB, is of great significance for the
protection of human and animal health. The objective of this study is to optimize the immunochromatographic
detection method based on the principle of lateral-flow chromatography and competitive mode, so as to realize
the rapid qualitative detection and quantitative analysis of AFB;. [Method] A highly sensitive qualitative and

quantitative immunochromatographic detection method for AFB; was established by comparing and analyzing
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the labeling effects of gold particles of varying sizes, optimizing the material types of each component of
immunochromatography, as well as relevant buffer solution and the optimal mass concentration. [Result] The
qualitative and quantitative detection limits of the optimized AFB; immunochromatographic method in samples
were 2.5 and 0.5 pg-kg', respectively, with high sensitivity and specificity and no cross reaction with other
common mycotoxins. Standard addition recovery experiment showed that the method was accurate and stable,
and the quantitative detection results of AFB; natural contamination samples were in good agreement with
commercial kit and LC-MS/MS. [Conclusion] The immunochromatographic detection method prepared in this
study can be used for rapid qualitative detection and quantitative analysis of AFB; contamination in samples. It
is suitable for grass-roots inspection and quarantine institutions and agricultural product processing enterprises
that lack experimental conditions to quickly screen a large number of samples. If the sample test result is
suspected to be positive, the instrument method can be used for confirmation, which can reduce the test cost,
improve the test efficiency and provide reference for the establishment of immunochromatographic detection
methods for other pathogenic microorganisms. [Ch, 9 fig. 2 tab. 26 ref.]

Key words: qualitative detection; quantitative analysis; aflatoxin B;; immunochromatography; monoclonal

antibody

¥ M %5 5 &K (aflatoxins, AFs) 3= B J& M 1% {1 5 Aspergillus flavus 135 4= W85 Aspergillus parasiticus 7=
AR BERGARIEY) A TS Y S AER AR EE, R Sh YRR RN BT, E A
TR ILHE 20 B AFs, Hrhim & 8E R B (AFB)) BEtERiR, faFRK, CHEPREEMFIE (JARC) 4
N 1 2RBumY Y, AFB, BARAA “BRAE . BURMBORER]” FIGedett, o A TR AFE)
PRIFIEA LR, Bk atehag, KIPRAN S5 L & A B AR, da s, m R0 AFB, Rl
TR TR R 2 B T8 . 78 AFB) Al F-Berbr, a2 an s A0 (4357 (HPLC), <M
T (GC) FIRAH (1% - AR I BT 1 125 (LC-MS/MS) 45 i RS Ry, WERPE AN PR, (BB #6445 5t
HARVEZIT, MELUH TAEA MBI i AR R Z AT A LUAES oMk, B T HU TR SOnE 4 i 53 A
VLR RAUE i HR SRS, R SU I R AR AN U A, R 2T, A R H
Tt IR A0S . JUHIE G REFEA R B A0 AT T 2 R MTEOR G, R 4 0K bR
e AFB) JUsEREHUAR, TETEF RN, DAl R RS L RT3 45 2 b ek SR S 22 vp il e T
2N AFB (e R BUE Ve it e E TR GE PR R A R I A5 e e e, sl B U
FIRPOE R BUE BT, DA EXT AFB, 15 YL G0 PR i A A I 75 2K

[ =

1.1 &

A MiEHEHA (BSA), SIHEH (OVA), N-FEELBEHIEEY e (NHS) . F& H I kiR ik (CMO).
N,N-"IE ek W% (DCC), —H FHN (DMSO), 45 ELIH B Z A ifEdh 4 FH Sigma 23 F]; AFB, HLogfE
LR (Anti-AFB,) . fETRET 4t 22 BRI D% IR 41 4k 55 G 2 AT REAT I 17 R MEA Y s i & R B, m b A A Il
A& AT S A Y HoAtaGR e A B2 YRR LA K A R R BT B AR A
1.2 AFB, E2mEMFIEE5ELEE

VEMUAN R AR 2 1 (BSA il OVA) il 8 AFB, 5t &bili. 98: AFB, brifidh (2 mg) A T H BE-nik
BEVAW (AR 1:1), A 5 mg CMO 5E % 258 2%, 70 C THFEEL 2 hy H™ W AR TE)E,
B 1 mL ZE48 K I8 F & A AL AT (1 mol- L") 34 pH = 8.0, N EMRIAZR KRB AFB,, {5
mL R A EE 3%, pHIH % 3.0 (0.2 mol-L' $:R), /¥4 5 mL 4R B2 3 k5 T 1515 321
AFB, l51L¥) AFB,0; firf% AFB,0 i#f# T 2 mL —H L H BERE (DMF), 4351/ A DCC (8.9 mg) Fl1 NHS
(5.0 mg) EIRIEFETE L 4 h; BSA (14.0 mg) B{ OVA (9.3 mg) AT 1 mL SRR 4N (0.1 mol- L™, pH
9.5), ¥ I —2E P13 AFB,O TG4k = W G2 12 3 N =2 AR W, SRR ST 2 hy O 45 o5 16



1098 LA 3 Nl N =+ 2022 4£10 H 20 H

FRERZE WP (0.01 mol- L', pH 7.4) 1 4 Ci#Hr 72h, & 12 h B, FE¥EIA AFB, 524 PR, Sk &%
PEKGIM L (ELISA) %5E J5 -7 4 F
1.3 £FRFE5%LE

R FHAT A6 R SN T 125 43 ) i 6 A [RDRE A 1) 4 JURE (20 11 40 nm) I T e BEHUIA R, B D
BR: 250 mL = FALeI (76 Ve B 2 - 2 % T B A V0 TP iR R A FH 25 B ok Pk i) B TG B P g
JIIA 100 mL J5T & 53508 0.01% FE A TR E G, M inA 0.750 5% 0.375 mL i & 5350k 2% 1
FrRETRENTA 53 B 45 20 F1 40 nm RiAR 04 F0kE, PN IRA WS G W20, PR Rgk S
5min, iR HARRHG SR SRR, KA H LSS s e 5% .
14 £FRRCATERENHE

& WoR bR e YU A pH FIPUIAARIC i R4 & T R I 52 S0k (18], & Wkibric ik L. (1
10 mmol- L™'Tris-HCL %5 ¥ (pH 7.4) i B B TE FEPUIR Anti-AFB, Ei LS A ERIE, & PRERZ 0.2
mol- L™ B R0 I8 5 = HUARFRICHAE pH; B 50 mL © 9 pH A4 PORIA TR , I HE I A bRic 4t
&, ZEPIRA 30 ming W Z5HJE A BSA R (2500 1%), 1R%4] 30 min J5 4 °C 2 000 g #5.0»
30 min, FULHE; LI 8 000 g #5030 min, ¥ i3 UIIEE & T 10 mL 2 mmol- L™ & & 450K 1%
BSA (IWIER L 2% W (pH 7.4), 8 000 g &5.0» 20 min R AL G HPIIA, EE 2W; FEUHREM T 5
mL BIERER S v, 4 °C TRAFE
1.5 TEHEEREERGNZEERE

FE M R R AR AN E 1 R . B2 bk AFB, EebUR, BiELasILER R, &
WORARICHY Anti-AFB, [85E T E&Art . WINRRAE T, LEVERE, wliad R IR SR £L 5 4 46
0, 2 S R A T 1 ) o B S UF S5 2 USRI 2 A5 5 (A T 51T -

|

ws I ke ) I I !oﬁﬁ*ﬁ o =
Ko C e ) ]| ywesasa

/ | 0 AFB, 5EAPUR
wel L &HF AFB, B Sifk A AFB,
a3 © Witk @ Mtk @ T

B/ 1 kwE4d B RREFLAEMENETER
Figure I ~Schematic diagram of the qualitative and quantitative immunochromatographic assay for the detection of aflatoxin B,
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Figure 2 Sketch map of the immunochromatographic system
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for quantification of aflatoxin B, (B)
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Figure 8 Qualitative detection of aflatoxin B; spiked samples by

immunochromatography
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Table 1 Quantitative detection of aflatoxin B, spiked samples by

immunochromatography assay

B it L\
AFB JinbrJfi
L i =1 A i =1

%iﬁ/(ug'kg’l) @Llﬁ( SETF R IEM)( lﬂ‘/%
/% /% /% BU/%

1.0 89.62+531 5.93 95.72+8.03 8.39

2.5 96.47+635 658 103.56+7.54 728

5.0 95.16+429 4.51 93.25+9.06 9.72

10.0 11043 +6.15 557 107.59+8.56 7.96

VLWL R PR, =3

mE2MAE RN RIZEERERN LR
LC-MS/MS A —S MR (R=0.863 1), ST AL & a9k 45 528 SPSS #4434, AL BR
WEME (P<0.01), ZE R . ARUFIT T B8 )2 RN v vl 3E F T SEPREEAS Fh AFB, AY PR 2 A4S
55387

F2 BREHE. EAMEKFIEN LCOMS/MS MRAFRPFEHESE B, HEERNER

Table 2 Quantitative detection of AFB, in natural samples by the developed immunochromatography assay, commercial ELISA kit and LC-MS/MS

AFBy/(pg kg ) AFBy/(ng kg )
HA GRS FEAR G

RPEZIEE  LoMsmMs LI BIEIEFTRNE LoMs/MS TR ARG
1 5.11+0.32 4.79+0.29 5.65 £ 0.37 8 1.83+£0.14 2.15+0.27 2.71+0.19
2 3.17+0.25 2.52+0.16 2.08+0.18 9 2.09+0.17 2.86+0.25 3.57+0.26
3 1.06 £0.11 134+0.14 2.33+0.32 10 8.65+0.35 7.21+0.62 8.94+0.19
4 6.63 +0.47 5.83+0.43 5.36 £ 0.57 11 4.63+0.29 5.93+0.38 438+0.23
5 2.69+0.22 3.15+0.29 2.25+0.26 12 5.27+0.41 6.07 £0.57 5.66 = 0.35
6 1.82+0.13 2.57+0.15 3.35+0.18 13 3.28+0.37 2.19+0.18 3.95+ 031
7 7.16 £0.51 6.03 +0.31 7.82+0.23

LT B PR E R e
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