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Removal Rate of Residual Pesticides in
Perilla Leaves with Various Washing Methods

Jong Mee Lee*, Hye Ran Lee and Sang Min Nam
Department of Food and Nutrition, Ewha Womans University

Removal rates of residual organic phosphorous pesticides (chlorpyrifos-methyl and fenitrothion) in Perilla leaves
by various washing methods were determined. The removal rates using stagnant tap water were 20.05 and
17.70% for chlorpyrifos-methyl and fenitrothion, whereas 44.28 and 39.10% using flowing tap water, and 19.14
and 15.43% using activated carbon-added stagnant tap water, respectively. Activated carbon-added flowing
stagnant tap water removed 25.29 and 15.43% of chlorpyrifos-methyl and fenitrothion, and removal rates were
53.51 and 50.62% with alkaline solution and 30.25 and 28.09% with acidic solution, respectively. With neutral
detergent solution, removal rates were 81.52 and 76.56% for chlorpyrifos-methyl and fenitrothion, respectively.
Results revealed washing method using neutral detergent solution was most effective for removing residual

pesticides.
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Table 1. The characteristics of pesticides tested
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Common name . . .
Properties Chlorpyrifos-methyl Fenitrothion
Cl S CHy
ll _0O—CHs S
Structural formula & ~O—CH NO O—Il:l’ _0—CHj
chemical name —Z 3 2 ~0—CHy
0,0-Dimethyl-O- (3,5,6 trichloro-2-pyridyl) 0,0-Dimethyl-O-4-nitro-m-
phosphorothioate tolylphosphorothioate
Appearance Colorless crystalline Yellow-brown liquid
B.PY 45.5~46.5°C 140~145°C
Properties Mw? 3225 ‘ 277.2
Solubility Water-soluble 5 mL/ (at 25°C) and fat-soluble Water-insoluble
Stability Hydrolyzed in alkaline and acid condition Hydrolyzed in alkaline condition
ADIP for man (mg/kg) 0.001 0.005

UB.P.: boiling point. ?M.W.: molecular weight.
JADI: acceptable daily intake.

Table 2. Concentration of standard solution

Pesticides Purity (%) Concentration (ppm)
Chlorpyriphos-methyl 99.5 11.36
Fenitrothion 98.5 30.66
Ale
Acetone, sodium sulfate anhydrouss ZHFEF ATE

(Wako Pure Chemical Industries LTD, Osaka, Japan)2, 2%
A AAL FZAE Darco G-60(Crystalline Active Carbon:
Wako Pure Chemjcal Industries L'TD, Osaka, Japan)S A}-&-
SR B2 AATE, 2L 9 NS 55 A%KE o83t

Gas chromatographyo column-= HP-5MS(30 mX 250 pmX
025 um)ys ARSI, oF B58Ne 7 3o X5F (Or
Ehrenstorfer, Germany)= acetone®] £3AF o™ T+
Table 29} 7t}
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712 OMNI-Mixer ES(OMNI, USA)S AM&-3Hth &4 7]
7] Gas chromatography-MSD(Hewlett Packard 6890 plus,
5973MSD, USA)$} MS-Chemstation(Heweltt Packard, USA)
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Table 3. Properties of activated carbon used

Table 4. Operation condition of GC-MSD

Properties SPC-100 Model Hewlett Packard 5973 GC-MSD
Maker Samchully Activated Carbon Co. (Korea) Column HP-5MS (30 m <250 pum X 0.25 pm)
Raw material Coal Carrier gas He (1 mL/min)
Type Powder QOven
Mesh -200/90 min init. temp. & time 80°C, 2 min
Moisture (%) 10.0 max ramp rate 4°C/min
pH 6~10 final temp. & time 280°C, 5 min
Iodine adsorption (mg/g) 900 min Injector temp. 250°C
Specific surface area (m*g) 900 min MSD (SIM mode) ;
Total pore volume (cc/g)  0.5~0.7 Chlorpyrifos-methyl (m/z) 63, 79, 125, 286, 323
Average pore diameter (A) 15~18 Fenitrothion (m/z) 109,125, 260, 277
Application Purification of water + decoloration Spliter 50:1
Sample 4~5g

{ < Add acetone 100ml
Blender: blend 5min at high speed & sonication
1)
Extraction: stirring lhr
| « Add Darco G-60 2g & sodium sulfate anhydrous 5g
Shaking . '
v
Filtration
| Take 20m¢ filtrate

Evaporation: Turbo-Vap LV Evaporator at 37C with Ny gas purge

|
Concentration

| <« Dissolve in acetone 5m¢
Sample solution

Fig. 1. Flow diagram of sample preparation for analysis of
chlorpyrifos-methyl and fenitrothion.
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%7 AFFL chlorpyrifos-methyl®] 20.35%30 ppm, feni-
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17.70%7} AA= o] 123.9442.94 ppmo] ZH5F-3FH THTable 5).
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AR A0 v et BY 278t
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9] BI®JM%E deltamethrin® Z2b 32.51%9F 23.19%, pro-
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Table 5. Removal rate and remaining contents of residual pesticides of Perilla leaves with various washing methods. unit: %" (ppm)”

Washing medium Washing time Frequency Chlorpyrifosmethyl Fenitrothion
(sec.) Washing  Rinse

Stagnant tap water 60 1 2 20.05 (16.27+0.38) 17.70 (12394 £294)
Flowing tap water 60 1 2 4428(11.341£0.43) 39.10( 91.71+249)
Activated carbon added stagnant tap water 60 1 2 19.14 (16.46 £0.39) 1543 (127.35+1.78)
Activated carbon added flowing tap water 60 1 2 25.29 (15.20x0.56) 23.80 (114.75+2.15)
Neutral detergent solution 60 i 2 81.52( 3.76=0.38) 76.56 ( 35301 3.16)
Alkaline solution 60 1 2 5351 ( 946+£045) 50.62 ( 7436 £2.81)
Acidic solution 60 1 2 30.25 (14.19+027) 28.09 (10829 £3.26)

D% removal rate of residual pesticides.
Pppm: remaining contents of residual pesticides after washing.

5) SRAA €94 AA: Chlorpyrifos-methyhe 81.52%7}F A
Aol 3.7610.38 ppme] HF3HAIL, fenitrothion 76.56%
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o} "t 3735% B AAES YERRITH(Table S).
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