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finished drawings and the application situation.
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Fig.1 Schematic diagram of horizontal synchronous

rapid inspection lateral flow chromatography array device
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Table 1 Cost accounting of 3D printing

of strip array device
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Print time Print cost
consume
B
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Sample liquid box
) %
st %ﬁﬂﬁlfﬂlm
Vertical Array detection box 34 1.02 0.12
#EF Push handle 19 0.55 0.06
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Fig.2 Schematic diagram of vertical synchronous fast
inspection lateral flow chromatography array box
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Descriptive evaluation results
of dipstick array device
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Fig.4 Experimental results and images of analytical performance of AFB1 (A),
ZEN (B),0TA (C) and DON (D) test strips
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Fig.5 Test results and images of AFB1(A),ZEN (B),0TA(C),DON(D) test strips

xR2 BYHITHEENRNVER
Table 2 Test results for four toxins in grain ng/mlL
T
AFB1 ZEN OTA DON

Sample
F K Comn <<L.OD 35.7240.02 ND 0.814+0.02
1,17'6@ 0.054+0.01  2.5340.01 ND ND
Corn flour
E( <1L.OD ND ND ND
Wheat berry
4 Peanut  <<1.OD 0.654+0.01  0.9840.02 ND
2 Oats <LOD  2.8340.02 0.99+0.01 ND
%ﬂ ) 0.02+0.00 22.47+0.03 0.84+0.01 <1.OD
Coix seed
/I Wheat <1L.OD 32.05£0.03 0.914+0.01 2833.75+0.01
FK Rice <<LOD ND 0.92+0.01 1.364-0.03

7 Note: LOD:A&iMIFR Limit of detection; ND: A4 H! Not detected.
3 3
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WA e . A s AN, PR AR TR T
HLA 22 58 0 26 ) DUR R 4R, 22 4538 8% 18] 8 1 e X
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B 4R A R — A, X R it [R) B J2 A A A
AR A 3R TR, ok ) v 3 [ A0 B A 0 g 1
A Bl T 7] s M 0 22 A L B R R AT R O PR R
AT, B R AR B I A AR
AHIFGE T 8 BB A 2 S FH T s e
Rl AP rg AFB1.ZEN .OTA .DON, 528 —
AR B Z AR . Bt BAR A LA LA : (DR
THIF A e | 38 B 2 250 )2 M ik 4R ) B iR 47 )2
Brg R e i 0 5 THE 5 (2) 23 8 th RFIt
T %) R 3R 43 2E B, TS o mT DA A A B 32 1) O X F
BCHEATAE 5 (3) 28 8 1 — &R0 LA 22 JR i K e J2 1Y
T T [ i AR i WK i 5 (4) 658 158 8R40
FH TR It AE AR5 (5) 3 EHAE I, 7T T 4k
B AR = o R X 8 MR i AT R A
SRR YA 03 AT, AR 52 B b 14 [l g 52 25 2R
R, N S s [ 56 W B 5 2 R dE R 75
ARG FAESCE T B 8] [ 25 AT N E AR
M) ) B 1) S PR A 00 o £ ) ) B 8 1 T RO
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Table 3 Results of detection for three kinds of spiked grain samples by four kinds of toxin test strip
F K Comn F KT Corn flour F{~ Wheat berry
BRI B B/ (ng/mL) A BT B e i/ A At BT hE e i/ A A BT hE e i/ A
. . (ng/mL) e/ % (ng/mL) [ETee/ % (ng/mL) [ETee/ %
Spiked concentration . . .
Detection of Recovery Detection of Recovery Detection of concen- Recovery
concentration concentration tration
0 <L.OD NC 0.0540.00 NC <LOD NC
AFBI1 0.1 0.084+0.03 78.4 0.16+0.05 112.4 0.0840.04 74.4
1 0.984+0.01 97.1 0.9940.01 94.9 0.974+0.01 96.3
0 35.7240.02 NC 2.53-0.01 NC ND NC
JEN 1 28.3740.00 77.3 2.79--0.01 79.0 0.880.00 87.8
10 39.8140.01 87.1 10.7240.01 85.6 8.8240.01 88.2
100 127.84+0.01 94.2 103.03+0.01 100.5 88.63+0.01 88.6
0 ND NC ND NC ND NC
OTA 1 0.9140.04 91.2 0.8140.01 81.3 0.7940.02 79.0
10 9.25+0.01 92.5 9.75+0.01 97.5 8.95+0.00 89.5
100 90.56+0.03 90.6 85.13+0.02 85.1 87.53+0.02 87.5
0 0.8140.02 NC ND NC ND NC
DON 10 11.60+0.01 107.3 7.61-£0.00 76.1 9.02£0.02 90.2
100 87.564-0.00 86.9 78.8140.01 78.8 93.5240.00 93.5
1000 784.44-£0.00 78.4 883.32-0.01 88.3 961.430.01 96.1

£ Note: LOD : Kl B2 Limit of detection; NC : K18 Not calculated ; ND : 46 Hi Not detected.
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Development and application of synchronous and rapid test strip
array device for detecting multiple mycotoxins

XU Zhenghua', YANG Hanjie’, WU Sichao',ZHANG Yi*

1. Huangpu Customs Technology Center of the People’s Republic of China , Guangzhou 510770, China;
2.State Key Laboratory of Food Science and Technology/
College of Food Science and Technology ,Jiangnan University, Wuxi 214122, China

Abstract An array device for synchronously and rapidly detecting multiple mycotoxins was developed
to further reduce the time of detection and achieve rapid customs clearance of import and export food. Due
to the interaction between probe and analyte, it 1s difficult to quantify the existing scheme of fixing multiple
detection lines on a single test paper, and single quality control line cannot guarantee the effectiveness of
multiple channels, and the real “synchronous” detection is not achieved. In this article , two kinds of horizon-
tal and vertical arrays adapted to colloidal gold lateral flow immunoassay (LLFIA) strips were designed and
constructed by 3D printing technology , with four channels synchronous detection capability. The LFIA strip
of aflatoxin B1 (AFB1) , zearalenone (ZEN) , ochratoxin A (OTA) and deoxynienol (DON) was inte-
grated into the array and used to detect corn, corn meal and wheat kernel. Results showed that the detection
limit (LOD) of the four toxins was 0.031 ng/mlL., 0.19 ng/mlL, 0.78 ng/ml., 0.22 ng/mlL., respectively,
with recoveries ranging from 74.42% to 112.40%. There was no cross-reaction. The synchronous detection
of the four indicators of a single sample, including the pretreatment time , was completed within 40 minutes.
The array device constructed will provide a potential equipment support for synchronous and rapid detection
of multiple mycotoxins.

Keywords mycotoxin; lateral flow immunoassay (LLFIA); 3D printing; rapid detection device; food
security
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