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Abstract Pesticides were sprayed on perilla leaf and leafy lettuce in a greenhouse and the reduction rate of
pesticide residues on each vegetable by washing were tested. The reduction rate of pesticide residues by
washing for 30 sec~3 min on perilla leaf were 3~63% in tap water, 2~58% in salt water, 6~74% in green tea
water, and 8~86% in detergent solution. The detergent solution only showed significant difference in
reduction rates compared to the tab water washing. Considering reduction effects of the washing duration, it
was showed that the reduction rates were a pattern of inclining as the duration of washing process increased,
but there was no significant difference in the reduction rates except the reduction rates between washing in
the detergent solution for 1 min and 3 min. Comparing washing in flowing tab water and in stagnant tab
water with leafy lettuce, the reduction rate by one time washing were 8~68% in flowing tab water and
7~64% in stagnant tab water. The water and the time used in this experiment were 17.5 L, 2.9 min with
flowing tab water and 4 L, 1 min with stagnant tab water. The reduction rate by 3 times washing in stagnant
tab water were 16.5~76.6%, and the water and the time used were 12 L, 3 min. Therefore, when the water
and the time used to wash vegetables were considered, washing two or three times in stagnant tab water
could be more effective than washing one time in flowing tab water.
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Table 1. Physico-chemical properties of the pesticides used
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Pesticide Preharvest Interval (day/frequency) Mode of action LogP
a-Cypermethrin EC? 3/3 Non-systemic 6.94
Chlorpyrifos? WP 7N Non-systemic 4.7
Perilla leaves Diethofencarb WP 10/2 Systemic 3.02
Dimethomorph WP 72 Systemic 2.63
Procymidone® WP 7/ Non-systemic on leaf 3.14
a~Cypermethrin EC 3/3 Non-systemic 6.94
Leafy lettuce Dimethomorph WP 10/1 Systemic 2.63
Imidacloprid WP 5/3 Systemic 0.57

a) Emulsifiable Concentrate, b) Wettable Powder, ¢) Unregistered pesticides for perrilla leaves
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Table 2. Washing and elution solvents used at column clean up process (v/v)
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Pesticide Washing solvent Elution solvent
o-Cypermethrin H/D(8/2) H/D/A®(49.65/50/0.35)
Chlorpyrifos H/D(8/2) H/D/A(49.65/50/0.35)
Diethofencarb H/D/A(49.65/50/0.35) H/D/A(45/50/5)
Dimethomorph H/D/A(45/50/5) D/A(50/50)
Imidacloprid H/D/A(45/50/5) D/A(50/50)
Procymidone H/D(8/2) H/D/A(49.65/50/0.35)

a) H:hexane, D:dichloromethane, A:acetonitrile

Table 3. Analytical condition of instruments

a-Cypermethrin, Chlorpyrifos, Procymidone

Instrument : HP 6890 series Gas Chromatograph, Hewlett packard, USA

Detector : Electron Capture Detector (ECD)

Column : HP-5 (30 cm L. x 0.25 mm i.d., 0.25 pum film thickness)

Temperature : Oven 100°C (1 min) 10°C/min 250°C (1 min) 20°C/min 270°C (1 min) Injector 250°C, Detector 300°C

Flow rate : Carrier (N,) 1.5 mL/min
Injection volume : 1 pL

Diethofencarb

Instrument : HP 6890 series Gas Chromatograph, Hewlett packard, USA

Detector : Nitrogen Phosphorus Detector (NPD)

Column : HP-5 (30 cm L. x 0.25 mm i.d., 0.25 pm film thickness) DB1701 (30 cm L. x 0.25 mm i.d., 0.25 pm film thickness)
Temperature : Oven 100°C (1 min) 10°C/min 250°C (1 min) 20°C/min 270°C (1 min) Injector 250°C, Detector 300°C
Flow rate: Carrier (N,) 1.5 mL/min, H, 3.5 mL/min, Air 60 mL/min

Injection volume : 1 pL
Dimethomorph, Imidacloprid

Instrument : High performance liquid chromatopraph, HP-1100 series, Hewlett packard, USA

Detector : Diode Array Detector (DAD)

Column : Supelcosil LC-18 (25 cm L. x 4.6 mm i.d., 5 pum particle size)

Mobile phase : Acetonitrile-Water
Wave length : 254,270 nm

Flow rate : 1 mL/min

Injection volume : 5 pL
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Table 4. Reduction rate of pesticide residues in perilla leaves

Reduction rate (%, n=3)

Pesticide Wash_i ng a) b)
duration Tab Salt water Salt water Green tea SNDD SEDFV
water 2%) (4%) water (1%) (0.2%) (1%)
. 30 sec 9fc 11fdc 8((: 17cd 14cfdc llfdc
OL-CypErglethrln 1 min gt 164 11 e 12 e 20 6<%
3 min 9t ] 5efde 8f 14¢tde 36° 25°
] 30 sec 3 2¢ 20 7 4ee 12¢ gde
Chlo&,ply)“fos 1 min 4 2¢ oz 6% 20" 12¢
3 min 3% 3 3% g 31° 19°
30 sec 57¢ 45¢f 36" 61" 53¢ 53¢
Dieth\(;f{c)ncarb 1 min 57 4getd 55 e 65" 60 620
3 min 635 57¢d 55¢d 745 6154 79¢
. 30 sec 28chdc 24cdfc 25cdfc 18cf 20cdf 17f
Dlmet\f;/(i)morph 1 min 36 3 bae g ebdac 9 bdac D4 edfe 20
3 min 38a 34 bac 28 ebdac 26ebdfc 26 ebdfc 25 edfc
. 30 sec 34N 48t 350 29! 59 53 cfte
PI‘OC)\’;T]l];dOIle 1 min 45hfe 46" 46" 55 cfde 65 55 cfde
3 min 5 M 58¢de 54 ctde 49 86° 75°

Values with different letters are significantly different (P < 0.05) based on Duncan's multiple range test (DMRT).
a) Solution of neutral detergent for dish washing
b) Solution of exclusive detergent for fruit and vegetable washing
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Table 5. Reduction rate of pesticide residues in leafy lettuce

Reduction rate (%, n=3)

Pesticide Washing duration
Tab water SNDD? (0.2%) SEDFV® (1%)

. 30 sec 3.9¢ 23° 747
“‘Cypg‘cmth““ | min 6.8" 319 17.7¢
3 min 11.5¢ 30.5° 23.2¢

_ 30 sec 482" 74.9° 63.3¢
D‘meﬂ‘w";“"rph 1 min 63.9¢ 68.8° 64.8%
3 min 67.9 74.5° 82.3¢
30 sec 13.6% 13.5% 13.8%
Imid%‘;g’l’rid | min 17.0¢ 12.8¢ 15.5¢
3 min 17.8¢ 303° 23.7°

Values with different letters are significantly different (P < 0.05) based on Duncan's multiple range test (DMRT).

a) Solution of neutral detergent for dish washing
b) Solution of exclusive detergent for fruit and vegetable washing
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Flowing Stagnant Flowing Stagnant Flowing Stagnant
water water water water water water
a—Cypermethrin EC Imidacloprid WP Dimethomorph WP

Fig. 1. Reduction rate of pesticide residues in leafy lettuce by flowing water washing and stagnant water washing.
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Table 6. The time required and water consumption in one time
washing with flowing water and stagnant water on pesticide
residue in leafy lettuce

Washing method Water consumption Time rgqun‘ed
@L) (min)
Flowing water 17.5 29
Stagnant water 4.0 1.0
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