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Residue Levels of Chlorpyrifos and Chlorothalonil in Apples at Harvest
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ABSTRACT: An organophosphorus insecticide, chlorpyrifos and an arylnitrile fungicide, chlorothalonil com-
monly used for apple were subjected to a residual investigation under field conditions to ensure safety of
terminal residues at harvest. After pesticides were applied at standard rate in apple tree for 15 days for
chlorpyrifos and 30 days for chlorothalonil, persistence of their residues in apple was investigated by several
interval. At harvest, residual concentrations of chlorpyrifos and chlorothalonil in apple were 1.3 and 2.4 mg/kg,
respectively, and the residue levels were higher than MRL, 1.0 mg/kg in Korea. As well fitted by the first
-oder Kinetics, biological half-lives of the pesticide residues in apple were 9.3 days for chlorpyrifos and 32.2
days for chlorothalonil. During the storage, half-lives of chlorpyrifos and chlorothalonil were 35.0 and 56.3
days at room temperature, and 120.7 and 182.8 days at 4°C, respectively. Distribution of chlorpyrifos residue
in flesh, fruit skin and stalk cavity of each apple corresponded to 0.1%, 22.8% and 77.1%, respectively. In
case of chlorothalonil, residue in flesh, fruit skin and stalk cavity was 4.4%, 10.4% and 85.2%, respectively.

Key words: chlorpyrifos, chlorothalonil, residue, MRL, biological half-lives.
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Table 1. Chemical structures of chlorpyrifos and chlorothalonil

Chlorpyrifos Chlorothalonil
CN
i cl cl
Chemical ¢ _N.__OP{OCH ,CHg),
structure i
SR CN c N

Cl

Chemical O,0-dimethyl 0-35,6-tri . .

e imethy Sé-tichloro- tetrachloroisophthalonitrile

name  2-pyridyl phosphorothicate

Chlorpyrifos(Cl&it 25% 4814, $4R-abe(F), #F34
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SEEFAMS 00 AES Pelsie] 27 109 ZHAC.
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Table 2. Pesticides registered for use on apple during culti-
vation

AP ~ Safe use
. ‘ Standard __ standard  pMRpY
Pesticide ~ Formulation cog/te):nt dilution rate PHP ) (mg/kg)
(day)
Insecticide

Chlorpyrifos WP % 1000 74 10
Fungjcide
(Horothaloril WP 7 600 5 10

JAL active ingradient; b)PHI, pre-harvest interval; C)MNA,
maximum number of application MRL, maximum residue limit.
Table 3. Physico-chemical properties of soils

Particle size dist.(%) pH OM CEC
Clay Silt Sand (15 (%) (cmol/kg)

Texture”

SIL 146 286 56.8 58 21 111

ISiL. : Silty loam
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Table 4. Instrumental conditions for residue analysis of chlorp-
yrifos and chlorothalonil

» Instrument Varian STAR 3400 CX gas
chromatography

a Detector Electron Capture Detector

s Column J&W Scientific DB-1 (30 m x 025 mm

id. x 025 pm thickness)

8 Column temperature  180°C(1 min) — 10°C/min.

— 280C(4 min)

® Injector port 20T

m Detector block 30T

u(Gas flow rate Carrier Np: 4.3 mL/min
Makeup N : 25 mL/min

u Injection volume 10wl

® Retention time chlorpyrifos : 64 min
chlorothalonil : 8.0 min

Table 5 Recovery and detection limit of the analytical
method of pesticide residues in apple

Recovery+SD(%)” ‘
Sample fortification MDA Det.ecflon
.~ Compound limit
matrix level(mg/kg) (ng) K
ol (mg/kg)
Chlorpyrifos 93017 %2+14 0005 0002
Apple
Chlorothalonil 94.6:21 948436  0.005 0.002

*Mean values of triplicate samples with standard deviations;
MDA, minimum detect amount.
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Fig. 1. Typical GLC chromatograms of apple extract.
A, control; B, fortified with chlorpyrifos at 0.002 mg/kg; C,
fortified with chlorothalonil at 0.004 mg/ke,
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Table 6. Biological half-life of pesticides in apples

Regression curve Half-life
Equation r (day)
Field R=17890-¢""* 09121 93
Chlorpyrifos 10T R =13501-¢"™* 0895 350
4C  R=13010-e"™* 0793 1207
Field R =3041-¢" 092903 322
Chlorothalonil ~ 10C R = 25340 -¢®™2 08885 53
4C R=26432-¢"" 07865 1828

Pesticide  Treatment

[N ]

(o]

o o o

25» - 80
: anapplicaton(CT) | T Rt ST TSI 4
g m?lstappiiwﬁomcn i 2nd application(CP) 160
§ 15 1 E
§ :40%
1wl ag -
io = 3
g L 120
5[ y
: 110
) SN U - 0

Date

Fig. 2. Temperature and rainfall during the experiment.
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Fig. 3. Persistence of chlorpyrifos and chlorothalonil in apple
under field condition.
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Fig. 4. Changes in residues of chlorpyrifos during storage at
different temperature. A, 10C; B, 4C.
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Fig. 5. Changes in residues of chlorothalonil during storage
at different temperature. A, 10C; B, 4C.
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Fig. 6. Distribution of chlorpyrifos and chlorothalonil resid-
ues in apples. A, chlorpyrifos; B, chlorothalonil.
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