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Abstract: In this study, removal efficiencies of pesticides on apples and peppers with water, dishwashing detergent, and alcoholic disinfectant were
investigated by Gas Chromatography. Different conditions of pretreatment for increase of pesticide recovery were investigated for optimum condition.
In our experiment, the supelco-STB-608 column and electron capture detector(ECD) were used to analyze pesticides residue. Removal efficiency of
pesticide was in the order of alcoholic disinfectant > dishwashing detergent > water.
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Table 1. Pesticides Information

Brand
Name

Common

Name Maker

Chemical Name

Chlorothalonil Daconil Kyungnong
Grofo

tetrachloroisophthalonitrile
0,0-diethyl-O-(35,6-trichloro
-2-pyridyDphosphorothioate
N-(3,5-dichlorophenyl)-1,2-
diethyl-cyclopropane-1,2-

Chlorpyrifos Youngil chem
Procymidone Sumirex Dongbang agro

dicarboximide

Table 2. Purity, Dilution Ratio and Concentration of Pesticides
in the Market

Pesticides Purity Dilution Concentration(ppm)
Chlorothalonil 75% 3 g/20L 1238
Chlorpyrifos 25% 20g/20L 250
Procymidone 0% 20g/20 L 500

A 4 L7t 970 871 21 w7 758 g5t A8l 3%
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Figure 1. Total pretreatment process of sample for analysis.
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Table 3. Optimum Condition of Clean up about Pesticide Samples

A A A 9

Pesticide ~ Adsorbent Eluent Washing Solution

Chlorothalonil Florisil 10 g Acetone/n-hexane n-hexane 100 mL
(1:9 V/V), 100 mL

Chiorpyrifos  Florisil 5 g  Ether/n-hexane  n-hexane 100 mL
(1:3 V/V), 100 mL

Procymidone Florisil 5 g  Acetone/n-hexane n-hexane 100 mL
(3:7 V/V), 100 mL

Table 4. Analysis Condition of GC/ECD

Chlorothalonil Chlorpyrifos/Procymidone

Injector temperature(C) 280 250
Detector temperature(C) 280 270
Injection volume 1 ¢L 1uL
Temperature program(T) 8 C/min 8 T/min
Carrier gas No Nz
Column flow(ml/min) 177 177
Column press(KPa) 100 100
Linear velocity(cm/sec) 120 120
Total flow(ml/min) 50 30

anhydrous sodium sulfate 5 g& F&&vlol QY 3087 w33}
o me] wE& geatyrkol £92 40 TH water bathol A
10 mL A% g d7A ZYEEAINL 5ENL florsilo)
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Figure 2. Removal efficiency of pesticides residue depending on
washing conditions of apple.
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Figure 3. Chromatograms of chlorothalonil depending on washing
conditions of apple! (A) nonwashing; (B) water washing; (C)
detergent washing; (D) disinfectant washing.
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Table 5. Amount of Pesticide Residue Depending on Washing
Condition of Apple

Pesticide Residue (ppm)

Chlorothalonil Chiorpyrifos Procymidone
Nonewashing 39% 0.77 132
Water 241 0.28 035
Detergent 1.30 0.22 0.26
Disinfectant 1.27 0.16 0.20
50
40 4
T 30
8
3
< 20
10 4
0 . . . ‘
0 10 20 30 40 50

Chilorothalonil amount(ppm)

Figure 4. Calibration curve of chlorothalonil standard solution
for quantitative analysis of gas chromatography.

Table 6. Amount of Pesticide Residue Depending on Washing
Condition of Pepper

Pesticide Residue (ppm)

Chlorothalonil Chlorpyrifos Procymidone
Nonwashing 34.13 1.96 889
Water 494 1.18 3.00
Detergent 4.35 112 1.25
Disinfectant 1.61 095 0.62
AAADE B2 AHEAS W 39.9%, 63.6%,

AA&EL 77
735%% UEetdon, %“&%i&“&*ﬂﬂli AAEAE W AAEL
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Figure 5. Removal efficiency of pesticides residue depending on
washing conditions of pepper.

Table 7. Recovery Rate of Pesticide Residue from Apple and
Pepper

Fortification Recoverv(%) : apple Recovery(%) : pepper
Level (opm) 15t 2nd  Ave. Ist 2nd  Ave

Chlorothalonil 1.0 865 876 &1 Ti7 726 B2
Chlorpyrifos 1.0 805 8.1 &8 826 7749 788
Procymidone 1.0 84 87 86 937 9B7 9537

Pesticides

. procvrmdone«] X
371 e o] F&E °111“* chlorpynfosﬂ 7S

Azt 9 EFzFo] tidt FokE$&2 Table 7o Yebdh At
A PHol 9lo)M FF34&L2 chlorothalonil 87.1%, chlorpyrifos
84.8%, procymidone 866%°1x E1F HZAd ojMe
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