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A 1,470 pL Z2 U R » HOL AT 20 25 HU M R
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Fig. 1.

Inhibition curves of fipronil, acetamiprid, dimethomorph and tebuconazole in the direct competitive en-

zyme-linked immunosorbent assay (dcELISA). Each point is the average of triplicate determinations. IC10: 10%

inhibitory concentration.
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T 1. ZREE  wEE ~ ERCT M AS T NIURRAE B
Table 1.

3 TR 2R S P AT o LAt AR R A SR E -

Cross-reactivity of the non-target pesticides to fipronil, acetamiprid, dimethomorph, and tebuconazole anti-

bodies in the direct competitive enzyme-linked immunosorbent assay (dcELISA).

Cross-reactivity (%)”

Pesticide Fipronil Acetamiprid Dimethomorph Tebuconazole
Phenylpyrazoles

Fipronil 100.0 <0.1 <0.1 <0.1

Ethiprole 40.1 <0.1 <0.1 <0.1
Other 91 pesticides” <0.1 <0.1 <0.1 <0.1
Neonicotinoid

Acetamiprid <0.1 100.0 <0.1 <0.1

Thiacloprid <0.1 47.6 <0.1 <0.1

Imidacloprid <0.1 31.3 <0.1 <0.1

Thiamethoxam <0.1 1.0 <0.1 <0.1

Clothianidin <0.1 0.8 <0.1 <0.1
Other 88 pesticides” <0.1 <0.1 <0.1 <0.1
Cinnamic acid amides

Dimethomorph <0.1 <0.1 100.0 <0.1
Other 92 pesticides” <0.1 <0.1 <0.1 <0.1
Triazoles

Tebuconazole <0.1 <0.1 <0.1 100.0
Other 92 pesticides” <0.1 <0.1 <0.1 <0.1

“ Cross-reactivity was calculated as (IC50 of target pesticide/IC50 of other pesticide) x 100%. IC50: 50% inhibitory concentration.

* Pesticides tested were listed in the appendix.
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TS EI 255 E ~ SoET ~ 2R AT e A
5 R E i AV By 73.1-123.6% »
61.7-111.1% ~ 72.5-102.3% & 67.9-113.9%
BEEMZ CVEE/NA 14.8% (£ 2) - EEE
(o] S 22 B AE 60—140% ‘& il & (& Y - fife [ B
HAIB%EZE A E 2 w7 A E (Hsu et al.
2014) -

R
S ~ R BRS  Fr N E R
SR 46 A B S RIAE Y f BRI 0.23-0.52
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g 1 mg kg Z{EY) AV EEE - Watanabe et
al. (2005) F¥ A 5E FLIK ELISA B % 2 A HI 4%

BE > DAE 5% R 2 KA R BB e FLIRS R
FE 7 H dcELISA g I % B 7£ 1-10 ng mL™" »
e HI IR B 0.1 ng mL™' ; Watanabe & Miyake
(2013) JHIGA 7 &3 75 28 2K % dcELISA I 4H Y
foORIHE B £ 0.1-4.1 ng mL™ - AgOHIR IR 25 0.1
ng mL": Liu et al. (2012) B &S ol kgl 1k
MR S HLAS > BRI A E AL
FAZ HIHIEL 0.85 BEAYRMERE By 2.1 ng mL™ -
ARG E ~ TRRE ~ R - B fl
4 & 1 F2EE ELISA SUBI4H 2 AR PR K A R d
(& & B it S R E

TEtR RSB DT > IR 2 BB EEIE KA
M BRS BN B Sk B 7 A AR G R T 26 DL
ARABIZE - HARAR g HREOE S
HNERFEERBIERANESARE > THEREENY
REHVSRAE - MR B R EE ELISA IR E Y
(Yang et al. 2008) - 2 B ift 0y TREEEDE
FhEmE T A BIAECREE - RIEHZEE
EHUREE  HlpiREER %2 (Chiu et al.
1991) - Watanabe et al. (2004, 2005) HEtZEEL
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Table 2. Recovery of the pesticides from agricultural samples with the direct competitive enzyme-linked immuno-

sorbent assay (dcELISA) kit.

Pesticide recovery rate (CV) (%)”

Sample Fipronil Acetamiprid Dimethomorph Tebuconazole
Komatsuna 105.3 (3.8) 74.0 (3.3) 92.8 (3.8) 92.1(6.9)
Carrot 123.6 (5.7) 111.1 (6.2) 88.0 (6.0) 72.1 (5.3)
Yam 73.1(5.3) 61.7 (4.0) 102.3 (4.9) 92.7 (3.7)
Pumpkin 98.6 (6.2) 73.8 (14.8) 72.5(3.3) 113.9 (5.0)
Green tea 84.8 (2.1) 83.3(6.7) 78.2 (6.9) 67.9 (6.7)

“ Pesticide recovery rate (%) = (pesticide detected in sample/pesticide added in sample) x 100%. CV: coefficient of variation.

e 5% HEE 5% L8~ 5% W~ 5% Z#%
(acetonitrile) 2 4 f# A 5 % 72 ML JRk dcELISA
B GERBURF RN 2B R A A R
S BN EFE R/ TR ZEEHAR -
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Appendix. Pesticides including 93 pesticides in 49 categories were used in the cross-reactivity tests.
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Classification Mode of action Pesticide Manufacturer
Insecticide” 1A Carbofuran Dr. Ehrenstorfer GmbH
Methomyl Dr. Ehrenstorfer GmbH
Oxamy]l DuPont Taiwan Ltd.
Propoxur Dr. Ehrenstorfer GmbH
Carbaryl Dr. Ehrenstorfer GmbH
1B Profenofos Dr. Ehrenstorfer GmbH
Acephate Dr. Ehrenstorfer GmbH
Fenitrothion Dr. Ehrenstorfer GmbH
Disulfoton Dr. Ehrenstorfer GmbH
Chlorpyrifos Sinon Corp., Taiwan
2B Fipronil Dr. Ehrenstorfer GmbH
Ethiprole Sinon Corp., Taiwan.
3A Cypermethrin Sinon Corp., Taiwan.
Deltamethrin Sinon Corp., Taiwan.
Fenvalerat Sinon Corp., Taiwan.
Cyhalothrin Dr. Ehrenstorfer GmbH
alpha-Cypermethrin Dr. Ehrenstorfer GmbH
Fenpropathrin Sinon Corp., Taiwan.
Bifenthrin Sinon Corp., Taiwan.
Permethrin Sinon Corp., Taiwan.
4A Acetamiprid Sinon Corp., Taiwan.
Imidacloprid Bayer Taiwan Ltd.
Thiamethoxam Syngenta Taiwan Ltd.
Thiacloprid Bayer Taiwan Ltd.
Clothianidin Lih-Nung Co., Taiwan Ltd.
Dinotefuran Alfa Co., Taiwan Ltd.
5 Spinosad Dow AgroSciences Taiwan Ltd.
6 Abamectin Sinon Corp., Taiwan.
Emamectin benzoate Syngenta Taiwan Ltd.
Milbemectin Mitsui-Chem., Taiwan Ltd.
7 Fenoxycarb Agrowaho Co., Taiwan Ltd.
Pyriproxyfen Sinon Corp., Taiwan.
9 Pymetrozine Sinon Corp., Taiwan.
10A Clofentezine Lanlix Corp. Sci. Co., Taiwan Ltd.
Etoxazole Lih-Nung Co., Taiwan Ltd.
11 Bacillus thuringiensis Sumitomo Co., Taiwan Ltd.
12 Diafenthiuron Sinon Corp., Taiwan.
Bromopropylate Worldwide Agrochem. Co., Ltd.
13 Chlorfenapyr BASF Taiwan Ltd.
14 Cartap hydrochloride Sinon Corp., Taiwan.
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Appendix. Pesticides including 93 pesticides in 49 categories were used in the cross-reactivity tests. (continued)
Classification Mode of action Pesticide Manufacturer
15 Flufenoxuron BASF Taiwan Ltd
Teflubenzuron Dr. Ehrenstorfer GmbH
Chlorfluazuron FMC Co., Taiwan Ltd.
16 Buprofezin Dr. Ehrenstorfer GmbH
17 Cyromazine Dr. Ehrenstorfer GmbH
18 Tebufenozide Agrowaho Co., Taiwan Ltd.
19 Amitraz FMC Co., Taiwan Ltd.
20B Acequinocyl Chia Tai Co., Taiwan Ltd.
21A Fenpyroximate Nihon Nohyaku Co., Taiwan Ltd.
Pyrimidifen Sinon Corp., Taiwan.
Tebufenpyrad HKC Co., Taiwan Ltd.
Fenazaquin Nihon Nohyaku Co., Taiwan Ltd.
22A Indoxacarb FMC Co., Taiwan Ltd.
23 Spirodiclofen Bayer Taiwan Ltd.
28 Chlorantraniliprole FMC Co., Taiwan Ltd.
UN Dicofol Harvest Chemical Co., Ltd.
Bifenazate United Phosphorus Ltd.
Fungicide’ B1 Carbendazim Sinon Corp., Taiwan.
Thiabendazole Sinon Corp., Taiwan.
B4 Pencycuron HKC Co., Taiwan Ltd.
Cc2 Oxycarboxin Tong Ho Chem. Co., Taiwan Ltd.
Boscalid Dr. Ehrenstorfer GmbH
C3 Pyraclostrobin BASF Taiwan Ltd
Trifloxystrobin Bayer Taiwan Ltd.
Kresoxim-methyl Dr. Ehrenstorfer GmbH
Azoxystrobin Wonderful Agriculture Co., Ltd.
Famoxadone Cymoxanil DuPont Taiwan Ltd.
C5 Fluazinam Ya Chung Co., Taiwan Ltd.
El Quinoxyfen Dow AgroSciences Taiwan Ltd.
E2 Cyprodinil fludioxonil Syngenta Taiwan Ltd.
E3 Procymidone Lih-Nung Co., Taiwan Ltd.
Iprodione Sinon Corp., Taiwan.
F2 Edifenphos Sinon Corp., Taiwan.
F3 Etridiazole United Phosphorus Ltd.
Gl Tebuconazole Bayer Taiwan Ltd.
Difenoconazole Sinon Corp., Taiwan.
Hexaconazole HKC Co., Taiwan Ltd
Flutriafol Dr. Ehrenstorfer GmbH
Prochloraz Sinon Corp., Taiwan.
G2 Tridemorph Alfa Co., Taiwan Ltd.
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Appendix. Pesticides including 93 pesticides in 49 categories were used in the cross-reactivity tests. (continued)

Classification Mode of action Pesticide Manufacturer
H5 Dimethomorph Sinon Corp., Taiwan.
11 Tricyclazole Sinon Corp., Taiwan.
M2 Sulfur Sinon Corp., Taiwan.
M3 Mancozeb Sinon Corp., Taiwan.
M5 Chlorothalonil Thara Chemical Co, Ltd.
Herbicide™ Cl Ametryn Alfa Co., Taiwan Ltd.
C2 Diuron Wonderful Agriculture Co., Ltd.
D Paraquat Sinon Corp., Taiwan.
G Glyphosate-isopropylammonium Sinon Corp., Taiwan.
H Glufosinate ammonium Sinon Corp., Taiwan.
K1 Pendimethalin Sinon Corp., Taiwan.
K3 Butachlor Sinon Corp., Taiwan.
(6] 2,4-D Sigma Aldrich

“ Including 57 pesticides in 24 categories by Insecticide Resistance Action Committee (IRAC).
¥ Including 28 pesticides in 17 categories by Fungicide Resistance Action Committee (FRAC).
* Including 8 pesticides in 8 categories by Herbicide Resistance Action Committee (HRAC).
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Detection of Fipronil, Acetamiprid, Dimethomorph
and Tebuconazole Residues in Agricultural Samples
with Direct Competitive Enzyme-Linked
Immunosorbent Assay

Shu-Chen Chang"’, Hsuan Shentu”, Ching-Hua Kao®, Shu-Chin Lo*, and Ming-Yao Chiang’

Abstract

Chang, S. C., H. Shentu, C. H. Kao, S. C. Lo, and M. Y. Chiang. 2022. Detection of
fipronil, acetamiprid, dimethomorph and tebuconazole residues in agricultural samples with
direct competitive enzyme-linked immunosorbent assay. J. Taiwan Agric. Res. 71(2):159—
170.

In order to evaluate the rapid screening efficiency of pesticide immunoassay, a commercial
direct competitive enzyme-linked immunosorbent assay (dcELISA) was conducted to detect the resi-
dues of fipronil, acetamiprid, dimethomorph, and tebuconazole in agricultural samples. The detectable
range and the detection limit of these four pesticides by this dcELISA kit were 0.5-100 ng mL™' and
0.23-0.52 ng mL", respectively. Agricultural samples such as komatsuna, carrots, green tea, pumpkin,
and yam were chopped and each added with fipronil, acetamiprid, dimethomorph, and tebuconazole to
50 ng mL™". After extraction and dilution, residual pesticides were detected by dcELISA. The recov-
ery rates of these four pesticides were 73.1-123.6%, 61.7-111.1%, 72.5-102.3% and 67.9-113.9%,
respectively, which indicated immunoassay has high sensitivity and a good recovery rate. It takes only
one hour from sample extraction to result interpretation, and is adequate for rapid screening of pesti-
cide residues for agricultural products with high risk or known pesticide application records.

Key words: Direct competitive enzyme-linked immunosorbent assay (dcELISA), Fipronil, Acetami-
prid, Dimethomorph, Tebuconazole.
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