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Abstract A dithiocarbamate non-systemic fungicide, mancozeb is now restricted to be produced in Korea
due to its carcinogenic property. In this regard, this study is aimed to measure how much the pesticide
residues can be removed from chilli pepper, lettuce, perilla leaf, and cherry tomato harvested after application
of mancozeb, after washing the samples with different washing methods. This study investigated four
different washing methods ((1) only tap water, (2) brewing vinegar, (3) brown rice vinegar, (4) detergent
specialized for vegetable and fruit, 100% edible detergent), generally used in Korean household in order to
remove the pesticide residues. Removal efficiency of the residues were ranged from 96.01 to 99.75% for
lecttuce and from 95.98 to 100% for chilli pepper. In case of perilla leaf and cherry tomato, residual
mancozeb were 89.78~100% for perilla leaf and 95.77~99.66% for cherry tomatoes removed. The residual
pesticide removal efficiency of all washing methods was excellent. In the removal of residual pesticides by
washing, the surface characteristics of crops and the systemic property of pesticides are important factors.
Since mancozeb, a non-systemic pesticide, mostly remains on the surface of crops, it is well removed and
can be safety eaten when washed with sufficient tap water at home.
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Table 1. Physicochemical properties of dithiocarbamate pesticides

. Solubility
Pesticide LogP . ; .

Water (mg L) Organic solvent (g L)

Thiram 173 18 gfjé(:;elf;o, chloroform 230, isopropanol 0.7, dichloromethane 170, n-hexane 0.04,
Ferbam -1.6 130 Soluble in acetone, acetonitrile, chloroform
Ziram 1.23 1.58~18.3 Acetone 2.88, n-hexane 0.07, methanol 0.22, toluene 2.33
Maneb - Insoluble Insoluble (soluble in chelating agents)
Mancozeb - 6.2 Insoluble (soluble in chelating agents)
Metiram 0.33 2.0 soluble (< 0.1) in acetone, dichloromethane, #-hexane, methanol, isopropanol
Zineb <13 10 Insoluble (soluble in chelating agents)
Nabam - 200,000 Insoluble (soluble in chelating agents)
Propineb -0.26 10 DMF + DMSO > 200
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Table 2. LC condition for residue analysis of mancozeb

Instrument 1100 series, Agilent Technologies, USA
Detector Diode Array Detector (DAD)
Wave length 272 nm

YMC-Pack Pro C18 RS (4.6 mm id. x 250
Column

mm L., 5 um)
Mobil phase Acetonitrile : DW (50:50, v/v)
Flow rate 0.7 mL min™

Inj Volumn 20 uL

Retention time  10.860
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Fig. 1. Chromatogram and spectra of 100 ng of mancozeb standard.
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Table 3. Recovery and LOD of analytical method for mancozeb in agricultural commodity

Pesticide é(%;ll (;Egglrg} F(()rrrtllgﬁl(;g};)n Recovery = CV (%)” (rigl?g _)1)
Lettuce 2.0 91.40 +3.31
Pepper 2.0 100.23 £2.78
Mancozeb . 0.005
Perilla leaf 2.0 87.56 +3.59
Cherry tomato 2.0 95.03 +2.61
3 Mean values of triplicate samples with coefficient of variation
® Limit of detection
Table 4. Removal efficiency of mancozeb by water washing in agricultural products
Mancozeb
Agricultural products Initial ‘ Concentrat'ion Removal M‘aximl'lm'
concentration after washing efficiency residue limit
(mgkg™") (mgkg™") (%) (mgkg")
Lettuce (Leaf) 11.71 0.05 99.61 10.0
Chili pepper 5.72 0.12 97.90 7.0
Perilla leaf 6.82 0.70 89.78 0.01?
Cherry tomato 10.40 0.04 99.66 3.0

3 MRL of perilla leaf is 0.01 mg kg™ based on positive list system
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Table 5. Removal efficiency of mancozeb by brewing vinegar in agricultural products

Mancozeb
Agricultural products Initial . Concentrat.ion Rempval M‘aximlilm.
concentration after washing efficiency residue limit
(mgkg") (mgkg") (%) (mgkg")
Lettuce (Leaf) 11.71 0.03 99.75 10.0
Chili pepper 5.72 0.23 95.98 7.0
Perilla leaf 6.82 0.56 91.82 0.01?
Cherry tomato 10.40 0.41 96.07 3.0
9 MRL of perilla leaf is 0.01 mg kg™' based on positive list system
Table 6. Removal efficiency of mancozeb by brown rice vinegar in agricultural products
Mancozeb
Agricultural products Initial ‘ Concentrat'ion Removal M‘aximl'lm'
concentration after washing efficiency residue limit
(mgkg™) (mgkg™) (%) (mgke™)
Lettuce (Leaf) 11.71 0.47 96.01 10.0
Chili pepper 5.72 0.23 95.98 7.0
Perilla leaf 6.82 0.57 91.63 0.01%
Cherry tomato 10.40 0.44 95.77 3.0
3 MRL of perilla leaf is 0.01 mg kg™ based on positive list system
Table 7. Removal efficiency of mancozeb by detergent in agricultural products
Mancozeb
Agricultural products Initial . Concentrat.ion Removal M.aximl.lm.
concentration after washing efficiency residue limit
(mgkg") (mgkg™) (%) (mgkg")
Lettuce (Leaf) 11.71 0.07 99.39 10.0
Chili pepper 5.72 LOD? 100 7.0
Perilla leaf 6.82 LOD? 100 0.01%
Cherry tomato 10.40 0.07 99.31 3.0

¥ LOD : Limit of detection
» MRL of perilla leaf is 0.01 mg kg™’ based on positive list system
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