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Aggregation-induced luminescent microsphere based immunochromatographic
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ABSTRACT: Objective To establish a new highly sensitive immunochromatographic assay for quantitative
detection of malachite green in aquatic products. Methods Fluorescent immunochromatographic test strips were
prepared by using aggregation-induced luminescence fluorescent microspheres as labeled probes, and the quantitative
standard curve for quantitative detection of malachite green was constructed by 7/C ratio method, and the highly
sensitive and quantitative detection of malachite green in aquatic products was realized. Results The quantitative
detection of malachite green in aquatic products by this method had high detection sensitivity, its 50% inhibition rate

reaches 0.17 pg/kg, and the minimum limit of detection was 0.05 pg/kg. The average recoveries of 0.25, 0.50 and
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1.00 pg/kg ranged from 116.01% to 122.76%, and the coefficient of variation ranged from 8.66% to 11.71% (n=10),

indicating that the established fluorescence immunochromatographic assay for quantitative detection of malachite

green in aquatic products had good accuracy and precision. By detecting 30 samples of aquatic products with

malachite green negative and 12 samples with malachite green positive, the results showed that the established

fluorescence immunochromatographic assay had no false positive, and the detection of malachite green content had

good consistency with liquid chromatography-tandem mass spectrometry (linear correlation coefficient was 0.9695).

Conclusion In this study, a highly sensitive quantitative method for the detection of malachite green in aquatic

products is established by using aggregation-induced luminescence fluorescent microspheres as new labeling probes,

which provide technical support for the screening and detection of malachite green in aquatic products.

KEY WORDS: aggregation-induced luminescence fluorescent microspheres; malachite green; immunochromatographic

assay
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Fig.l Schematic diagram of AIEFMs based immunochromatographic assays for MG quantitative detection
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JiF 400 mL /K FPIAfRS S pH 2 4.5, 5 E A2 500 mL)
K5 mL 2, WeRdR%IRA 2 min, )5 FREL2 g Ptk
Bl 1 g EALBEIALL L T, WERIRHIRS) 1 min,
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Bk TEM Ml SEM FRAE AIEFMs FE IR /IMIE 2A |
B), i TEM FI SEM /R, BHEFHT L IEHIEHERAI KN
A 245 nm+5 nm, HR/NE—,
212 RHRIEBAREE B KL
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Fig.2 Characterization of AIEFMs and AIEFM@mAbs
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Fig.3 Optimization results of process parameters
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Fig.4 Performance evaluation of immunochromatographic test strips
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Table 1 Recoveries of MG in aquatic samples (n=10)

TFRHERE ((ug/kg) K (ug/ke) BT /%  CVI%
0.25 0.31 122.76 11.71
0.50 0.60 120.72 9.58
1.00 1.16 116.01 8.66

T RIS =R VR B AR VR ) > 100% o

2.6 5 LC-MS/MS F55—E 174
2.6.1 [aMEHA—BHSHT

Xof 12 ol o IR BE 10 B P A i EA T ARG, 25 SRR 2
fiis, MG ¥R R BEYE Bl 3.84~7.04 pg/kg, T
LC-MS/MS BaiiE, 4558 %R Kl ke ik B Y 3.89~
7.38 ug/kg, MRVEHAIE 6 FTR, MG RYLNE: IH 5 FE

F2 REFSEAEHRENEM LC-MS/MS
Fof 3K R R AR

Table 2 Detection of real samples by aggregation-induced
luminescence immunochromatographic assay and LC-MS/MS

e RAFEFROCHRBEENTE LC-MS/MS Kl

K2t 5/ (ng/kg) /(ug/kg)
il 1 5.28 5.96
fifi s 2 5.17 5.69
il 3 4.95 5.01
i £ 1 7.04 7.38
fiig £1 2 5.58 5.72
fify f1 3 423 4.41
Cigicl| 5.22 5.40
Wi 2 5.38 5.67
el 3 6.84 7.03
A 1 4.01 3.89
Fifh 2 4.05 4.04
Hifh 3 3.84 3.92
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75}
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Fig.6 Correlation analysis of MG between aggregation-induced

luminescence immunochromatographic assay results and
LC-MS/MS results

M Y=1.0942X-0.2728, *=0.9695, H—HLIGIF T AW 58I
KHIREH SRR Z kg R p o] Y RER I, 5
U EE m E—8, AT Tk PR dr L2 A 4k RO R
YR AG i
2.6.2 ABFAMFRIFH

Xt 30 4y LC-MS/MS B4k A B AR S A TAG, %
FEARD B PRER, SRE 3 PR, AN ERN MG
FRL SR/ NTRHBR(0.05 pe/ke), RIAATT LKA ™
FEA I PH 2N 0%,

®3 REFSXAZREENEM LC-MS/MS
Xof SE B A i B0 48 (n=3)
Table 3 Detection of real samples by aggregation-induced
luminescence immunochromatographic assay and
LC-MS/MS (n=3)

Fed REFZROCRIEZNT LC-MS/MS Kl 4 5
K454/ (ne/kg) (ug/ke)
1 <0.05 ND.
2 <0.05 ND.
3 <0.05 ND.
4 <0.05 ND.
5 <0.05 ND.
6 <0.05 ND.
7 <0.05 ND.
8 <0.05 ND.
9 <0.05 ND.
10 <0.05 ND.
11 <0.05 ND.
12 <0.05 ND.
13 <0.05 ND.
14 <0.05 ND.
15 <0.05 ND.
16 <0.05 ND.
17 <0.05 ND.
18 <0.05 ND.
19 <0.05 ND.
20 <0.05 ND.
21 <0.05 ND.
22 <0.05 ND.
23 <0.05 ND.
24 <0.05 ND.
25 <0.05 ND.
26 <0.05 ND.
27 <0.05 ND.
28 <0.05 ND.
29 <0.05 ND.
30 <0.05 ND.
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