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Persistence and Dislodgeable Residues of Chiorpyrifos and Procymidone in Lettuce

Leaves under Greenhouse Condition

Young-Sook Kim, Ju-Hwang Park, Jong-Woo Park, Young-Deuk Lee”, Kyu-Seung Lee”, and Jang-Eok Kim’ (Department
of Agricultural Chemistry, Kyungpook National University, Daegu 702701, Korea, UDepartment of Agricultural
Chemistry, Daegu University, Kyungbuk 712-714, Korea, 2)Departm;ent of Agricultural Chemistry, Chungnam National

University, Daejeon 305-764, Korea)

ABSTRACT: Two pesticides commonly used for lettuce cultivation including chlorpyrifos and procymidone
were subjected to a field residue trial to ensure safety of terminal residues in the harvest. After pesticides
were applied at standard and double rates in a foliar spray, leaf persistence of their residues was
investigated for 10 days prior to harvest. Even though far exceeded the tolerances, initial leaf residues were
rapidly dissipated with time and remained only 0.4~7.2% of the residues in the harvest. As well fitted by
the first-order kinetics, biological half-lives of the pesticide residues in lettuce leaves ranged 1.2~2.6 days.
Slow dissipation of the residues in the harvest was observed during storage at room temperature and 4°C for
7 days. Portions of dislodgeable residues which resided in detergent washings decreased as time elapsed.
Patterns in dissipation and distribution of dislodgeable residues were not largely affected by the application
rate of pesticides. It is concluded that timing of pesticide application, that is, pre-harvest interval would be
the first factor to determine the terminal residue level in edible portions of lettuce.
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Table 1. Chemical structure and name of chlorpyrifos and procymidone

Chiorpyrifos

S

Cl_May OB(OCH ,CHa),

Chemical structure l

-

Cl =

0,0-diethyl O-3,56-trichloro-2-

Chemical name pyridyl phosphorothiocate

Procymidone
Ci 0 CH,
2
~,
Cl 0 CHs

N-(3,5-dichlorophenyl)-1,2-dimethylcyclopropane
-1,2-dicarboximide
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Table 2. Pesticides registered for use on lettuce during cultivation

AP Standard Safe use standard MRLY
Pesticide Formulation oo
content (%) dilution rate PHI” (day) MNAY (mg/kg)
Chlorpyrifos WP % 1000 8 4 -
(Insecticide)
Procymidone WP 50 1000 3 - 5.0
(Fungicide)

AL active ingredient; ”PHI, pre-harvest interval; “MNA, maximum number of application; IMRL, maximum residue limit.

Table 3. Physicochemical characteristics of the soil of lettuce field

Texture? Particle size dist. (%) pH oM CEC
e Sand Silt Clay (15 HO) (%) (cmol/kg)
SiL 28 64.2 13.0 7.6 38 151
SiL : Silty loam
Table 4. Gas-liquid chromatographic conditions for residue analysis of chlorpyrifos and procymidone
Instrument Varian STAR 3400 CX gas chromatography
Detector Electron capture detector (ECD)
Column RESTEC corporation Rtx-5 (30 mx0.25 mm 1.d.x0.25 ym)
Temperature Column : 120C(0.5 min)—207C/min—2107C(0 min)—57T /min.
—250C(0 min)—10C /min.—3007T (10 min)

Injector 250°C

Detector 300C
Gas flow rate Carrier N, 2 mL/min

Make up N, 25 mL/min
Sample size 1.0 uL
Retention time Chlorp}{rlfos 8.9 on.

Procymidone 10.0 min.
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Table 5. Recovery and detection limit of the analytical
method

Sample Fortification Recovery Det-ecpon
matrix Compound (mg/kg, mg/L) iS[a)) limit
()" (mg/kg mg/L)
. 0.005 911476
Chlorpyrifos 005 915:86 0.002
petrce 0.05 97.7+21
. . T2
Procymidone 025 %1451 0.02
. 0.0005 929+4.0
Detergent Chlorpyrfos s grgwsp 0002
sohution . 0.005 935:26
Prooymidone g5 gpgugy 002

“Mean values of triplicate samples with standard deviations.
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Fig. 1. Typical GLC chromatogram of the lettuce extract.
A, control; B, fortified with chlorpyrifos and procymidone
at 0.005 and 0.05 mg/kg respectively.
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Fig. 2. Growth of lettuce leaves during the experiment.
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Fig. 3. Persistence of chlorpyrifos and procymidone in lettuce leaves under greenhouse condition. A, chlorpyrifos; B, procy-

midone

Table 6. Biological half-life of pesticides in lettuce under greenhouse condition

Regression curve”

Pesticide Application rate Equation . Half-life (day)
. Single R=17.46 - &7 0976~ 1.2
(hiorpyifos Double R=29.61 - T 0.948" 15
Procymidone Single R=64.92 - " 0974" 13
‘ Double R=7321 - """ 0.903" 26

JBased on the first-order kinetics.
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Fig. 4. Changes in residues of chlorpyrifos and procymidone during storage at different temperature. A, room temperature; B,

refrigerated at 4°C

Table 7. Removal of pesticide residues on lettuce leaves by
detergent washing

Dislodgeable)
icati idue (%)*
Pesticide  APPlication  Days after _ residu (%)
rate treatment  Distilled Det o
il etergen
. 5 4.2 420
Single 10 500 80.0
Chlorpyrifos
5 125 181
Double 10 1856 483
. 5 492 549
Single 10 01 553
Procymidone
5 304 57.0
Double 10 308 81

“Dislodgeable residue/total residue x 100.
¥ Aqueous solution of sodium dioctylsulfosuccinate (20 mg/L).
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