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Research advances of nanomaterial-labelled immunochromatography and

application in pesticide residue determination
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Abstract: The excessive pesticide residues have become important issues influencing the quality and
safety of agricultural products. Thus, it is urgent to develop a sensitive, accurate, reliable, convenient
and widely applicable method for the determination of pesticide residues. Immunochromatographic
assay (ICA) is a type of rapid detection technology that combines the specific immune response of
antigen and antibody and chromatography separation technology. ICA technology based on colloidal
gold is well accepted for its convenience, low cost and visualization. In recent years, with the
development of nanometer materials such as quantum dots (QDs), time-resolved fluorescence
microspheres and upconversion nanoparticles, ICA has been extensively developed. The ICAs labeled
by different nanoparticles and their recent application in pesticide residues detection were reviewed in

label types (non-covalent and covalent labeling) and label materials (colloidal gold, nanocarbon,
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quantum dots, upconversion nanoparticles, magnetic nanoparticles, time-resolved fluorescence

microspheres and latex microspheres). This review will helpful for future research in the field of

immunochromatography for pesticide residue .

Keywords: pesticide residues; immunochromatographic assay; nanometer materials; colloidal gold;

quantum dots; upconversion nanoparticles

DI ORBEA 7 ity B vy 7 B WAL, 2B R AE AR 2 Rl
RABRA M UL A G EA SRS, FHRY
VR AR SR A, B el A STz R
VE o T H R AR AR 24 B B 3RS 20 A 5 T AN RE G A2 AE
BRI 18] A 52 R B BL 2 T B I R oK, A
U, B VIR EIT KR REAE D7 B S 0 = A #EAT
RHE RO B A BREGE . RO AR 245 55 B g 7 2%
FEOXF G 0 A ) V2 R A A SRR 2R S
Jiik, RBRM B — R A TR E A
PREE . HERRLI ) T

G EHTHOARSE I 20 T AT 4R K SR 2R
— R G P BN € 1% AT B 45 S A
WronED, FERFEME, &G0, MRIFERER
(NC Ji). il 2 (T £k). FiizEsk (C 2). oK
B, RALN (PVC) RHFEH I 4LAL, LR B
A B 408 1 T AL AR5 DU 5 4l 3R 2R 1) S e ik
g5, N T SN B E R AR AR AR D
W, FIAEFEIN R) YRR A A S R (B 1P

-

AR, 2. 8 a 8 3 MIRATJERIE; 4 I (T 48); 5. sk
(CZ); 6. MK#H; 7. RE LM (PVC) AR o
1. Sample pad; 2. Conjugate pad; 3. Nitrocellulose membrane; 4. Test line
(T); 5. Control line (C); 6. Absorbent pad; 7. PVC backboard.

1 RERTAKTEE

Fig. 1 Schematic diagram of immunochromatographic strip
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Table 1  Application of colloidal gold immunochromatographic test for detection of insecticides
e 28 A A B e R S5 30k
Test format Insecticides Limit of detection, LOD References
IR J0E A nitenpyram 80 ng/mL [4]
Single-residue

£ ! FUKH N fenvalerate 800 ng/mL [5]
g HUPK acetamiprid 10 ng/mL [6]

i EPN 10 ng/mL [7]

=W triazophos 5 ng/mL (JKFf water. - Ff soil) [8]

AL chlorpyrifos 10 ng/mL [9]

FRAL AL chlorpyrifos-methyl 132.9 ng/mL (K% water) [10]

X parathion 1 pg/L (KFE water) [11]

% methamidophos 1 pg/mL [12]

FE %l fenpropathrin (62 + 6) mg/L [13]

52 H 8 carbofuran 0.25 mg/L [14]

FH 258 carbaryl 100 pg/L [15]

W Ul clothianidin 8 ng/mL [16]

&R diazinon 10 ng/mL (F&2K rice. 3% lettuce) [17]

itk HL ik imidacloprid 5 ng/mL (3% Chinese cabbage) [18]

KU % cyromazine 1.75 ng/g [19]

DDT 27 ng/mL [20]

E25%:4] Ak, BRI IR, KRR 50 pg/L. 100 pg/L. 100 pg/L [21]

Multi-residues imidacloprid, chlorpyrifos-methyl, isocarbophos
R, E 4pug/L. 32 pg/L [22]
triazophos, carbofuran
Bift. SRR REAENE . TR 1800 pg/L 800 pg/L. 1000 pg/L~ 1400 pg/L [23]
endosulfan, cypermethrin, deltamethrin, fenvalerate
NEE b, P HURR 0.5 ng/mL. 2ng/mL [24]
imidacloprid, thiamethoxam
8 P A MLBE R 2 11.8~470.4 ng/mL [25]
8 organophosphorus (OPs) pesticides

TSGR SURAETE . SRR SR 0.5 pg/mL. 5 pg/mL. 5pg/mL. 5 pg/mL [26]

fenpropathrin, deltamethrin, cypermethrin, cyhalothrin
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Table 2 Application of colloidal gold
immunochromatographic test for the detection of herbicides

(EAESIE i IR ER BN

Test format Herbicides Limit of detection, LOD  References
L FHEE 1 ng/mL [28]
Single-residue atrazine
2,4-D 12 ng/mL [29]
[EERYS 12 ng/mL [29]
simazine
RN 60 ng/mL (FKF¥ water) [30]
bromoxynil
FhE 5 ng/mL [31]
prometryn
EEti 10 ng/mL [32]
paraquat

®3 REeRERMIKERETQNFARA
Table 3 Application of colloidal gold
immunochromatographic test for the detection of fungicides

Hor S A R ERP
Test format Fungicides Limit of detection, LOD  References
Tk R 0.5 mg/kg RO [33]
Single- metalaxyl Chinese cabbage seedlings)
residue FHER 0.5 mgkg (F927F broccoli)  [34]
propamocarb
HWIE 5 ng/mL [35]
chlorothalonil
R IE T 0.05 pg/mL [36]

benzothiostrobin

1.2.2 AR K B AT R R 25 5% B A I iy
Nl Suérez-Pantaleon %507F] F 94 K B brid —
U5 B4 & &M (forchlorfenuron) ¥.91, &
TR DS IR P AR AR, HA R (45 +
9) ng/L, FEMRAGEA RN 2545 i o ) SR AR A R
N 33.4 pg/kg.
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T— R ENTRAC. T 2009 FFFK T H 54
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Bt o3 AP0 T BRAE AT 3L (0.08 + 0.03) ng/mL*".
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Liu SO 5 T bRk 2 R S I Xt S i ok v 1
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