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Research on the detection of neonicotinoid pesticides in Musa nana Lour.
based on competitive inhibition immunochromatographic technology

GUO Xiao-Yu'?, WEI Ying'?, CHANG Hong'?, GU Man-Tun'?, ZHOU Ying'?, KANG Rui"*"

(1. Institute of Food Testing, Hainan Academy of Inspection and Testing, Haikou 570314, China; 2. Key Laboratory of
Tropical Fruits and Vegetables Quality and Safety, Sate Administration for Market Regulation, Haikou 570314, China)

ABSTRACT: Objective To establish a rapid competitive inhibition immunochromatographic detection method for
the simultaneous determination of 3 kinds of neonicotinoid pesticides with a high non-compliance rate in Musa nana Lour..
Methods The samples were extracted using a solution composed of 20% methanol, 0.05% Tween, and 0.02 mol/L
phosphate-buffered saline (PBS). After centrifugation at 8000 r/min for 5 min, 100 pL of the supernatant was taken
and diluted according to specific dilution ratios. Subsequently, 100 pL of the diluted sample solution was added to the

sample well (S). The results were read after 8 min reaction period. Results The limits of detection for imidacloprid,
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clothianidin, and thiamethoxam were 0.050, 0.020 and 0.002 mg/kg, respectively, with corresponding sample dilution

factors of 2-fold, no dilution, and 5-fold. Upon evaluation, the relative accuracies were determined to be 96.7%, 98.3%

and 100.0%, respectively, which were in agreement with the results obtained by the liquid chromatography-mass

spectrometry method for the detection of these pesticides in Musa nana Lour.. Conclusion This rapid detection

method exhibits characteristics such as simplicity in operation, rapidity in detection, and portability of the instrument,

rendering it suitable for on-site and rapid screening of pesticide residues in Musa nana Lour..

KEY WORDS: immunochromatography technology; Musa nana Lour.; neonicotinoid pesticide; rapid detection
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Fig.l Schematic diagrams of competitive lateral flow assays for rapid detection
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Fig.3 Influence of layering method on detection results

23 REFERIRL

DA S I I [ AT LA PRAE i S 4R 2% b R S Pt
RFEo RN ANSE S, [RGB THdm T4k, C LB AR,
AT 45 R (4 AR TG I 25 R i e k. ani&l 4

B, BRSSO E Y T/C AR B B ] 25 1k fr 45 SR 2 1,
1~2 min B, oA, RRIN 5 R 2T 2 NC 5E 4
FV X, T4k, CLAR. 3~8 min [N, Fifi# i #HE
B, FEAb 2L NC RS, sl A4 2 R bRl o
FNPE T LA C LAk, XTFRMAES, T4, CLEan
WiAB R, T/C fH>1; X FBfresh, T & B 6B, J5E
B, CLBAZRHARE, T/C H<1, 8 min ZJ5, FEMES
NC B L/ T 46 C ks RIS &, T/ICEBTRE. %
FE AN FE, 5 e S S 1] A 8 min. SaRE 2T
SRR, BERESL . BARFESR B T/C (B SETH RS R
PG, XA RESE T THEAZ MR T A C LAY a) I A
], DR 45 25 A 0 A5 e S o g %6 2 5 i 35

—=— itk
Q- —— B
—— WEHEE

1234567 891011121314151617181920
S ;B [B]/min

—=— LB
—e— IGE LI
—— BRI

B ERE A T/CIE
O—=NWA U0

12345678 91011121314151617181920
SR R[] /min

&l 4 RpitE s T/C ARAE TR

Fig.4 Changes in the T/C value during the incubation process
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Table 4 Calculation table of imidacloprid residue performance
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Table 5 Calculation table of clothianidin residue performance
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Table 7 Comparison between rapid detection method and laboratory instrument method
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. p-_ w5k ﬂﬁcﬁiil_{)HE INE S (m‘g 2)
M ek otk W Hh W H Pt o W i W
N o - - ND ND
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1 A [EpEY i i ND ND ND
, . e - - ND
W 4 E -
2 gk S i ) ND ND ND
T - - ND
W S -
3 A Kk i ) ND ND ND
ol e - - ND
3 4 2 ;
4 ke w i ] ND ND ND
ol - - ND ND
YER 4 #
5 ke Ak + i ] 0.057 ND ND
P - - ND ND
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FEMR I R RAG PRSI e gk RN BAYE . &L,
R A Ty i 5 S0 2= A AR TR A 4 SR — 3K
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