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Detection of Organophosphate and Carbamate Pesticide Residues in Fresh Vegetables
in Phra Nakhon Si Ayutthaya Province and

Effectiveness of Washing Methods on Pesticide Residues in Kale
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Abstract

The aim of the study was to detect organophosphate and carbamate pesticide residues in fresh vegetables
in Phra Nakhon Si Ayutthaya province, and to examine the effectiveness of washing methods on the removal of
pesticide residues in kale. A total of 150 samples of 21 vegetable types, which were collected from the planting
area (65 samples) and from the distribution sources (85 samples) in the province, were tested with an MJPK test-kit
to detect the residues of organophosphate and carbamate insecticides. From the total of the 150 vegetable samples,
81 samples (54% of total vegetable samples) were found to have a safe level. 45 samples of these safe vegetables
were locally grown and the other 36 were sold in the province. Of the 69 vegetables determined to contain pesticide
residues at an unsafe level (46% of total vegetable samples), 20 of them were grown in the area, while the rest on
sale in the area. The pesticide residues in climbing wattle, salad, bitter cucumber and mushroom were determined
to be at safe levels (100% of samples of each vegetable type), whereas unsafe levels of residue were found in lemon

grass, Phak-Wan, and coriander (80, 80 and 71% determined as being at unsafe level, respectively), followed by
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kale, kaffir lime leaves and winged beans (67%). In addition, it was found that the washing methods used to remove
pesticide residues from kale had varying levels of effectiveness. Washing with sodium bicarbonate and potassium
permanganate reduced pesticide levels to a safe level. On the other hand, washing with vinegar, brine, hydrogen
peroxide, water leftover from washing uncooked rice proved ineffective and did not reduce the pesticide residues
in kale to a safe level. Moreover, rinsing with water, peeling the outer layers of the vegetable, soaking in water, and

blanching also were ineffective methods of washing off pesticide residues.

Keywords: vegetables, pesticide residues, vegetable washing, Phra Nakhon Si Ayutthaya province
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Table 1 The conditions of kale washing methods.

Washing method Concentration (%) Washing time (min)
Sodium bicarbonate (NaHCO,, baking soda) 0.08 15
Vinegar (C,H,0,) 0.5 15
Sodium chloride (NaCl) 0.4 10
Hydrogen peroxide (H,0,) 0.1 10
Potassium permanganate (KMnO,) 0.6 10
Water leftover from washing uncooked rice (pH 5.4) - 10
Water flows through leaf vegetables - 2
Peeling the outer layer and soaking in water - 15
Blanching in boiled water - 0.5
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Table 2 Pesticides residues in organophosphate and carbamate detected by test-kit MJPK in fresh vegetables

grown and sold in Phra Nakhon Si Ayutthaya province.

Residues detection Total
Sources
Safe level Unsafe level (number
of vegetable
Number of samples % Number of samples % of samples)

Field 45 69 20 31 65
Small market 11 29 27 71 38
Big market 25 53 22 47 47

Total 81 54 69 46 150
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Table 3 Pesticides residues in organophosphate and carbamate detected by test-kit MJPK in fresh vegetables in

Phra Nakhon Si Ayutthaya province, as categorized by vegetable types.

Residues detection

Vegetable types Number Safe level Unsafe level
of samples

Number of samples % Number of samples %
Basil 7 5 71 2 29
Bitter cucumber 5 5 100 0 0
Ma-Ra-Kee-Nok 5 2 40 3 60
Cantonese 10 4 40 6 60
Chili 9 6 67 3 33
Climbing wattle 6 6 100 0 0
Coriander 7 2 29 5 71
Cucumber 8 4 50 4 50
Eggplant 5 3 60 2 40
Kaffir lime leaves 6 2 33 4 67
Kale 9 3 33 6 67
Lemon grass 15 3 20 12 80
Luffa 8 4 50 4 50
Morning glory 6 3 50 3 50
Mushroom 7 7 100 0 0
Phak-Wan 5 1 20 4 80
Salad 5 5 100 0 0
Sweet basil 7 4 57 3 43
Thai eggplant 6 4 67 2 33
Winged bean 6 2 33 4 67
Yard long bean 8 6 75 2 25
Total 150 81 54 69 46
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Table 4 The effectiveness of washing methods on pesticide residues of kale detected by test-kit MUPK.

Washing method Residues detection*

Fresh kale -
Sodium bicarbonate (NaHCO,, baking soda) +
Vinegar (C,H,0,) -
Sodium chloride (NaCl) -
Hydrogen peroxide (H,0,) -
Potassium permanganate (KMnO,) +
Water leftover from washing uncooked rice (pH 5.4) -
Water flows through leaf vegetables -
Peeling the outer layer and soaking in water -

Blanching in boiled water -

* + means residues detection in kale as safe level, and - means residues detection in kale as unsafe level by test-kit MJPK.
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