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Detection of Carbofuran Residues in Vegetables by Colorimetric Test-Card
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Abstract

This study has developed a test-card for detection of insecticide residue; carbofuran, based on color
changing. The test-card was prepared by adding the acetylcholinesterase enzyme (4.96 U) and the substrate
solution, indoxyl acetate (1.5x10'mol) on separate 13 mm-diameter nylon membranes and drying at 25°C for 30
min. Chinese cabbage, chili and yardlong bean extracts spiked with carbofuran at 0.05, 10, 50, 100, and 1000
ppb were dropped onto the enzyme-coated membrane and left for 15 min. After that, the substrate-coated
membrane was overlaid and left for another 25 min before the color measurement (CIE L* a* b*) was performed on
the enzyme-coated membrane using a colorimeter. The results showed that blue color intensity (-b*) of the test-
card decreased with increasing the carbofuran concentration. The developed test-card could detect carbofuran
residues at 2 50 ppb. In comparing with the maximum residue limits (MRL) of carbofuran in Chinese cabbage,
chili and yardlong bean (30, 500 and 100 ppb, respectively), the test-card was effective to detect carbofuran
residues in chili and yardlong bean.
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Figure 1 Changes of color on test card added with carbofuran concentrations of 0, 10 and 1000 ppb
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Figure 2 Inhibition of acetylcholinesterase on test-card by various concentrations of carbofuran. Fitted line is —b*
= 0.48+ ((4.56-0.48)/(1+10"" %" 087),
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Table 1  Concentration of carbofuran residue in samples analyzed by the developed test card.

Chinese cabbage Chili Yardlong bean
Added carbofuran
Estimated Estimated Estimated
(ppb) —b* , —b~ _ —b* .
Concentration (ppb) Concentration (ppb) Concentration (ppb)
0 5.73 ND 5.51 ND 5.53 ND'
0.05 5.41 ND 4.75 ND 4.99 ND
10 4.66 ND 4.67 ND 3.96 6.7512.01
50 3.34 22.43+19.67 2.68 24.5918.42 3.06 29.31£18.51
100 2.41 58.12+20.12 2.05 85.51+£13.81 2.32 69.49+33.94
1000 1.15 400.85+279.05 0.68 593.30+£114.98 1.29 266.49+107.98
" ND = Not detected
aﬂ’l‘iﬂiﬂﬂﬂ’liﬂﬂﬁ'ﬂﬂ
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