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Abstract E ™\

This experiment was carried out to examine the residual amount variation of carbendazim and chlorpyrifos in
fruit parts of red pepper according to the open ficld and/or the rain shelter house. It was shown higher residual
amounts of agrochemicals in the field than the house condition at two hours (0 day) after chemical application,
but it was shown higher residual amounts in the house at 5 days and 10 days. Although the residual amount
in the field was higher than in the house at the beginning, the chemicals fast degraded in field condition.
Carbendazim and chlorpyrifos remained as time passed in order of receptacle, but the residual amounts of two
chemicals in leaf at 5" day. Carbendazim and chlorpyrifos were lessened until 10 days after chemical application,
and reduction rate were 19.1% and 66.4% in flesh, 45.2% and 62.3% in receptacle, and 41.6% and 72.0% in
the stalk, respectively. The reduction rate at 15 days showed 31.1%, 75.3% in flesh, 43.5%, 81.7% in receptacle,
and 47.7%, 82.8% in stalk, respectively.- Therefore the reduction rate of carbendazim showed receptacle > stalk >
flesh, and that of chlorpyrifos showed stalk > receptacle > flesh in order. The calculated half-life of carbendazim
showed 29.6 days in flesh, 13.6 days in receptacle, and 16.0 days in stalk, but that of chlorpyrifos showed
8.3 days in flesh, 8.3 days in receptacle, and 6.3 days in stalk. In conclusion, the half-life of carbendazim was
longer than that of chlorpyrifos in every part, and especially was longest in flesh part of fruit.
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methanol o] =9¢] 200 mg/L} 50 mL 2] acetone : hexane(2:8)
o &0 500 mg/LL9] stock solutiong ZA|stch £ &
2 343t carbendazim(0.3, 0.7, 1.3, 3.3, 6.6, 13.3 mg/L)
I} chlorpyrifos(0.026, 0.103, 0.258, 0.516, 1.032, 2.581,
10.323 mg/L)%] working solution& 2A3t 3, 0|5 & A
ek 742 25 HPLC-DAD(Agilent 1200, Agilant, USA)
9} GC-ECD(CP 3800, Varian, USA)® 2 712k48 214
spaict

= =
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Industry Association, 2008). Fig. 13} Zto] A 4% T1139|
TGRS 20 g, e 10 g, TH10 g)oF 1529 20 g& ]
A8kt T acetonitriled 50~100 mLE 7}8}1, Homogenizer
(PT-3100, kinematica, swiss)Z 5,000 rpmoi| 4 3-57F %%
3 ¥, NaCl 10 g& A7lelol 3057 AT, 223 A

2]7](UNION 32R, Hanil Scientific Co. Korea)
800 rp Oﬂﬁ TR A4 Eefsllct PalEelE 80 5 4
4 Aol 20 mL-& #{3}o] 40T ofst 4x80]4 79t 5
132, SPE cartridge(NH:, 1 gr, 6 c0)2 AASE 12, Nltrogen
evaporator(Hurricane-EX, chongmin, Korea)2 553+ &
NH; SPE cartridge(Varian, 1 gr/6 ml)¢] cabendazim--
dichloromethane 5 mlE §-EA|7 W], 2500 A
dichloromethane : Methanol(19:1) 5 mlZ ‘:‘Eﬁl A 5 mlE
loading & 9-=9-& 40| 555610] acetonitrile : MeoH
(7:3) 2 ml2 H88)4 HPLC/DADE E451¢11(Table 1),
chlorpyrifos:= n-hexane 5 ml2} acetone/n-hexane(2:8) 5 ml
2 a4 o8 SE:AA¥E T, loniﬁ‘} 2B Al acetone/
n-hexane(2:8) 10 mlZ loading ¥ £&H-& AAn|A] s
3] acetone/n-hexane(2:8) 2 ml2 4-&3stoy GC=

9ItHTable 2).
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(Stalk

Chop & Flesh and leaf weigh 20 g of sample
10g, Receptacle 10 g)

| Add 100 mL actonitrile(Receptacle, Stalk 50 mL)

Homegenize for 3 min at 5,000rpm I

. Add 10 g NaCl

I Shake vigorously for 30 min and then centrifuge at 2,800 rpm l

v

| Evaporate to near dryness at 40C with decompression l

v

¥

v

Dissolve the residue with 10 mL of 10%
methanol/dichloromethane

Dissolve the residue with 10 mL of 20%
acetone/n-hexzne

|
v

|
v

Precondition NH,-SPE with 5 mL of dichloromethane

Precondition NH,-SPE with 5 mL of n-hexane, followed
by 5 mL of 20% acetone/n-hexane

J
v

y
i

v

Load the dissolved 10 ml. of 5%
methanol/dichloromethane

Load the dissolved 10 mL of 20% acetone/n-hexane

v

v

Rinse evaporation tube with 5 mL and 5 mL of 5%
methanol/dichlormethane, and then transfer the washing
to NH.-SPE

Rinse evaporation tube with 5 mL and 5mL of 20%
acetone/n-hexane, and then transfer the washing to
NH>-SPE

v

v

Making up to 2 mL dissoving with 30%
methanol/acetonitrile after evaporation

Making up to 2 mL dissoving with 20%
acetone/n-hexane after evaporation

v

v

HPLC-DAD (Carbendazim)

GC-ECD (Chlorpyrifos)

Fig. 1. Flow diagrams of sample preparation for analysis of tcsted pesticide in red pepper.
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Table 1. Analytical conditions for chlorpyrifos
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T+ = ECD
Instrument VARIAN (USA) CP3800

. > 1 251
Column HP-5 30 m % 0.25 mm (1.d), 0.25 pm)

Oven temp
Injector temp
Detector temp
split ratio
Carrier gas

Injection volume

Column Flow : 1.0 mi/min

130C (2 min, holdy12C/min-—200C~3C/min—215C16 C/min—300C (5 min, hold)

250C
320C
561
Ny

1 i /min

Table 2. Analytical conditions for carbendazim

A DAD
Instrument Agilent 1200 series
Column

Temp program
Column temp
Injection volume

Wave length
Run time

Flow rate
Post time

Wavelength

Agilent XDB C18 (4.6x150 mum, particle size 3.5 um)
Oven : 130T (2 miny—7C/min (200C)—2T/min (220C, 4 minj—10C/min (300C, 6 min)

2T

Injection volumn : 10 ul

288 nm

H20/Acetonitrile 60/40 (0-3 min)
HyO/Acetonitrile 0/100 (3.01-8 min)
1 ml/min

3 min

288 nm

Table 3. Recover and detection limit in residue analysis of pesticides by red pepper fruit parts

Pesticides MDA’ LODY LOQ" Fortification Fruit parts Recaveries”
U
(g (gl (mgh) (mg/L) P (%)
Flesh 94.1 + 53"
0.5 Receptacle 919 + 1.8
. Stalk 89.7 + 24
Carbendazim 0.332 0.017 0.057
Flesh 923 + 3.9
2.5 Receptacle 919 + 1.1
Stalk 939 + 1.7
Flesh 936 £ 3.0
0.5 Receptacle 940 + 2.1
. Stalk 90.6 + 0.8
chlorpyrifos 0.029 0.015 0.050
Flesh 87.0 = 2.6
2.5 Receptacle 892 + 2.0
Stalk 90.6 + 0.8

"Minimum detection amount.

"Limit of detection.

*Limit of quantitation (LODx3.33).
“All values are the mean of triplicate observations.
"Mean = standard deviation,
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Fig. 2. Comparison of residual amounts (mg/kg, fresh) of
carbendazim and chlorpyrifos by the red pepper parts and leaf
in two growing conditions at 5 days after treatment.
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Fig. 3. Changes of average temperature, humidity, and rainfall
in the rain shelter house and the field condition.
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Table 4. Weight (g) of fruit parts grown in the open field and the rain shelter house in red pepper at 5days afer treatment

Fruit parts Field Rain shelter house Average Index number
Flesh 15.50 14.35 92.70%
Receptacle 0.58 0.58 3.75%
Stalk 0.57 0.56 3.55%
Total 16.65 15.48 100%
30 3]
e Total weight
G Stalk
25 1 g e~ Flower placed 5 ﬂf—/
s e KR . /
20 £ . . -
Ry g’ 4 i O
Lre oo oy . = e L
B 1 BRI S o S 2z " B
5, BT S, a4 3 44 ,MM’M’ T
@ £ 7 e . * e [}
= 10 - :.(: /"” [ »  Carhendaziel
'8 2 o o - fi'fﬂg 747
N 2 = 0.65
? & - o P
Qf/“‘ O Ohirpyretos
o L R i e e e
L 2w G798
- n=%
. . : . . : 0
o] 1 2 3 4 5 B 7 & g 10 11 12 13 14 18 1% 17 18 18
Days after treatment Weight(g)

Fig. 4. Changes of fruit weight at days after treatment in
red pepper.

Fig. 5. Correlationships between flesh weight of red pepper
fruit and residue amounts of pesticides at days after treatment.
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Fig. 6. Changes of residue amounts (mg/kg, fresh) of carbendazim
and chlorpyrifos the days of treatment by red pepper fruit parts
in the rain shelter house.
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