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Research Progress of Multiplex Immunochromatographic Test Strips for
Rapid Food Safety Detection
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Abstract: Rapid and sensitive detection of various hazard factors in food is the key to ensure food
safety and improve human health. Immunochromatographic test strip (ICTS) has become the most
popular technique for rapid screening and on-site detection of food safety, exhibiting the advantages
of low cost, simple operation, short assay time and no need of complex equipment and professional
technicians. Particularly, the emergence of multiplex ICTS greatly improves the detection flux and
shortens the overall analysis time, providing an effective technical support for simultaneous detection
of various hazard factors in food. In this paper, five common signal output modes (colorimetry,
fluorescence, and surface enhanced Raman scattering, chemiluminescence and magnetic signal) were
introduced, the latest research progress on simultaneous detection of food hazard factors by
integrating the above-mentioned signal outputs with multiplex ICTS platform was reviewed. The

article aims to provide a certain theoretical guidance for the design and construction of multiplex

W is HE . 2020-06-23
EL&WB . FE =0 EAH LRI H (2018YFC1602505,2018YFC1602503 ) 5 [l 5% [ 9k Bl 2 3 4 75 4F 3 4: T H (31901780)
EZ B . E/AMK(1988—), T M4, ok ML g AR SO, 32 BN R B RS . E-mail :hx119880503@163.com

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 11 2021



FR L F L S E R EATIR AR B R S A B ik A ] 6G AT 9T

S

ICTS technology and its application in food safety analysis.
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Table 1 Application of multiplex immunochromatographic test strips in food safety detection

HIHRER EEP/S

6 R B

LMs/Lt 5, 20 AFB,(0.5 ng/mL) ZEN(2 ng/mL) .T-2(30 ng/mL) [11]
AuNPs/ I {5, R LR 17y 10 B-FLEREE 1 (0.5 ng/mL) %% [ (2 ng/mL) [12]
CNPs/Lt (5 FLH B R oK 10 DON (20 ng/ml.) . T-2(13 ng/ml.) .ZEN(1ng/ml.) [13]

e N 214 3 (1.36 ng/mL) B8 % K (1.22 ng/mL)  #5K % & (1.01

FMs/7 biEE 4175 20 ng/mL) JE 1 B2 (1,39 ng/mL.) [14]

QDs/7%¢ 5 iR 415 10 AV E (0.3 ng/ml) % % (0.12 ng/ml) #E% % (0.2 ng/ml)  [15]

QBs/7%¢ 5 HLH R FoK 18 AFB,(0.001 65 pg/mL) OTA (0.059 ng/mL.) .FB,(1.58 ng/ml.) [16]

. . N WM ZH R A (0.002 52 ng/ml) . HZEKE B B & R
MQBs/7¢ 3t HEHRER R0 AT 30 (0002 86 ng/mL) [17]
AuNCs/# B4 7 H IR 15 TEAEHES (0.003 ng/mlL) 3 78 £ EL % (0.023 ng/ml.) [18]
NIRF/35 5 P— s 20 B-PIFERE (8 ng/mL)  PUFFZK (2 ng/mL.) \ME 5T (4 ng/mL) fifk i [19]

(8 ng/mL.)
TRF/% ) HIFRER Tk 15 AFB1(0.05 ng/mL) .ZEN (0.7 ng/mL) [20]
I H (0.05 ng/mL) 2K (0.1 ng/mL) 3-2 H—5- F J g
Eu(I)NPs/%¢ 5 b % il 10 MR —2— 8% 1 Jo2 FE R (0.1 ng/mlL) 3% 52— e e FE B (0.2 ng/  [21]

mlL)
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Fig. 1 Schematic description of AuNPs—based multiplex immunochromatographic test strip
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Fig. 2 Schematic of multiplex immunochromatographic test strips based on fluorescent—-magnetic composite nanomaterials
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Fig. 3 Schematic illustration of SERS -based multiplex

immunochromatographic test strip
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Fig. 4 Schematic of multiplex immunochromatographic test strip based on colorimetric —chemiluminescence dual —signal
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Fig. 5 Schematic description of MNPs —based multiplex

immunochromatographic test strip
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Table 2 A summary of advantages/disadvantages and applicable scope of labelled probes with different signal output
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