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Abstract

This study was performed to examine the removal efficiency of residual pesticides during the ripening time of the Gochu-
Jangachig. Two pesticides (chlorthalonil and kresoxim-methyl) were artificially attached to Green Pepper. Then Green Peppers
were washed with water and neutral detergent solution. After washing with water, the removal rate of residual pesticides was
68.25% of chlorthalonil and 63.58% of kresoxim-methyl. And after washing with neutral detergent solution, the removal rate of

residual pesticides was 85.62% of chlorothalonil
kresoxim-methyl were 80.51%,

and 69.49% of kresoxim-methyl.

75.85% in a 5-days, 99.41%, 99.03% in a 40-days after Gochu-Jangachi was made with

Removal rates of chlorothalnil and

traditional method. When Green Pepper was made with simple method, removal rates of chlorothalnil and kresoxim-methyl were
83.59%, 68.41% for a 5-days, 99.30%, 98.83% for a 40-days period, respectively.
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Table 1, Physico—chemical propertis of pesticides used
Common Name: Chlorothalonil
CN Chemical Name: 2,4,5,6—tetrachloro—1,3—benzenedicarbonitrile
\(/ P Stability: Thermally stable at ambient temperatures. Stable to u.v. light in aqueous
o S A\CN medi?l and in crystallir}e state. Stable in acidic and moderately alkaline aqueous
solutions; slow hydrolysis at pH >9
ADI: 0.03 mg/kg body weight (1990; confirmed 1992)
Common Name: Kresoxim—methyl
CHy ﬂ Chemical Name: 2,4,5,6—tetrachloro—1,3—benzenedicarbonitrile
0 e . . .
| ~ Stability: Thermally stable at ambient temperatures. Stable to u.v. light in aqueous
L CH;0 LCH;  media and in crystalline state. Stable in acidic and moderately alkaline aqueous
solutions; slow hydrolysis at pH >9
ADI: 0.03 mg/kg body weight (1990; confirmed 1992)
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ZoHo| x|
soro] AelE 1% 9 ool woF wR 2o

ol AAel= AEsre] tgsofttd A (Fig, Dol o
=Tl A& 50 gol| acetonitrile 100 m¢E 7}3] homogenizer
£ 3000 rpme= 28ZF wh| BRIt FEH
NaCl 20 g2 93l 1083F A & -20C FsHol A7 4
A & A5 20 mE Fgte] IFFHAEF71(40 T olshe
A HZ=35ko] acetonitriles AA T A5 20% acetone
mee]l  A8s] ¥ TS Florisil

&9 hexane 2

Samgple (50 g) ‘

| Homogenization :

‘ Filter & Separation ‘

! Separation

1hr)
Evaporation &
Concentration

| Purification :

cartrige(Sep—pak vac 3 cc, Waters)ol| U|2] hexane 5 mf
£ 718l conditioning3dt TS, o] 20%
hexanes=8% 2 WE A7/ ¥ 20% acetone T hexane
5 m% SEAHTE 859 TuboVap LV evaporator® 5
ZA171 & 20% acetone -G hexane 1 mlE A-&35}]
Table 29 2e rAom WAsiTh BA gu 2
GC/MSD[Mass Selective Detector, Agilent(HP)A}, USA]=
S HEBCHE I5l¥a, GC/ECD[Electron Capture

Detector, Agilent(HP)A}, USA]2&= A= EA5)T)

51O
acetone®-5-

sample added acetonitrile 100 mL

acetonitrile layer(20 mL) after shaking & standing(—20C,

— by TuboVap evaporator

elution of hexane sample(2 mL) with

hexane 5 mL (contain acetone, 20%) on florisil by SPE

Analytical sample

— GC(MSD, ECD) injection

Fig 1, Schematic diagram of sample preparation for analysis of pesticides,

Table 2. Analytical condition of GC/MSD and GC/ECD

GC (MSD) GC (ECD)
Agilent Technologies Agilent Technologies
Instruments 6890GC / 5973MSD 6390 series II
HP-5MS HP-5
Column 30 mx0.25 mx0.25 /m 30 mx0.25 mx0.25 /m
120 T (1 min) 120 T (1 min)
| 5 C/min | 5 C/min
Oven 200 C (1 min) 200 C (1 min)
| 5 C/min | 5 C/min
270 C (10 min) 270 € (10 min)
Injector (Inlet) Temp. 250 C 260 C
Detector (Aux) Temp. - 280 C
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g] J13of 274A] 5oFE 10 mg/ke, 1 mg/kg® 22t H7IRE
& 3%] whEsto] AlRo] AW} FAdsH ddste] 54
SHAFKTable 2). S7823 242p9] FkolA 2714 soF 7

90% o)/de] 2l HERlItKTable 3).

Chlorothalonil®] #&3HAl= 0.004 mg/kg® 1152 MRL
5 mg/kg¥} H|LS] 1/125079] T/ & A -
Ve wE AEE HE 2™, kresoxim—methyl®] HERH
X 0.001 mg/kgl = 1159 MRLQl 2 mg/kg¥} H|uLs
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chlorothalonil©] 18,84 mg/kg,
mg/kgC = LFERSITE,

=2 A& 3§t 23} chlorothalonil-2 68.25%7} A|A
To] 5,98 mg/kgo] ZHFSINIL, kresoxim—methylS 63,58%
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0] kresoxim—methyl® Tt} 16% A= AlZof 2ot a7} =7

foR=R=}
=

. kresoxim—methyl<

A - e e AAE - R - A

UebsithFig, 2).
AAIeE &2 *1]246}
ol AN ZHFdhe kel oF 14.6~58.0%7F AA & +
RS AAFATE B AL 2A H 63.58~85.62%=
ol Aol A A H AxfEct AriFog Lo A
ERfQIch AlHol o3t JR-geke] AlAFT
oro] Ealslely] B, sAMERHO o 5 %—Eﬁ FejA
A, AR S| xlojo oft Aom AlmEt”, TR A
Ao} ARgo] FoFAI A FriaL StEete EE] AlHAo R
AL A A9 25l AAIZE XP‘%BHH A fralfEt 4=
Qoo Aol ofFt AlHoll: AL 7)sfof T

m{o oln

O

™
o
o
£
_llm Ol-[‘

Table 3, Recovery and detection limit of the ananlytical method

- Fortification Recovery (%) = Detection limit
Pesticide RCD(%) B
. 10 110.3*£2.1
Chlorothanil 1 108.2+1.8 0.004 mg/kg
. 10 107.3+1.7
Kresoxim—methyl 1 1042415 0.001 mg/kg

1) Mean values of triplicate samples with relative standard deviations.

100.00
80.00
<
N
E{ 60.00
= 40.00
20.00
0.00

water

neutral detergent

‘ W chlorothalonil @ kresoxim—methyl ‘

Fig 2, Removal rate of residual peticides in Green pepper by washing with water and neutral detergent,
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91,23% A|AE]o] 1.65mg/kgo] AF3}F L kresoxim—methyl
2> 78.24% AA= 3, 21mg/kg FHFH] 404

chlorothalonil® H&EX] ko kresoxim—methylS
93.84% AAHY). oY HEURO WA, H§, XY

T AlaA) AAREOR okl 27~100% AAHck
1 mustglrh w3 800 FEaA 44 Fo) WR
o Agdn, BMEAAE "o A 1F 5 86w, 25 T
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Qo] H|&] chlorothalonil 80,52%, kresoxim—methyl<

65.26%=  ZHRsofo]  AAEe]  ZZ 3,67 mg/ke,
5.13mg/kgZ 3% A= o ZFEoFo] Hol Z1zk 3,67 mg/ke,
5.13mg/kg?] S UEhich 4094l chlorothalonil>
FFSHA] 9k o ™, kresoxim—methyl2 95 78%7F A%
AAnEAbAE Axsle] 1027 MUSHAN ot
43t Aik= Fig. 4 9 Table 59F 9tk 2 AglofA
Aol AT 24 ahdelel ok wREe
chlorothalonil, kresoxim—methyl®] 22} 0,29 mg/kg, 0.18
mg/kg O 2ZH A A Gl e AR oAZI,
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HIZEHE FRzto| Het

Asazgopr el (HHSFAotH 9] FoF R YA
k2 eoko] FAS] ZAadte] 40UF] o|Tofl= Ao AZEX
dem, AxEE IR AAE Aole sleu,
P sobn o 79 1097 FEl= AlAo] 7hsgt 71
2 7ot u chlorothalonilS 82,.82% A Ao H,

kresoxim—methylS 69.76% A|A%o] ZFZ} 3.24 mg/kg,
4,46 mg/kgo] ZFst] HAeA HEFnFFoHETE=
wFo Ao R AtEh(Fig. 4, 5).

Table 4, Removal rate and remaining contents of residual pesticides in traditional Gochu—jangachi during the

storage period

unit : %*(mg / kg)

Pesticide Co ncigirﬁarlliti on Hdays 10days 15days 20days 25days 30days 40days 50days
. 80.51 84.59 88.14 94.28 97.92 99.45 99.42
Chiorothalonil 1884 367:0.39) | (290+1.35) | 2244100 | (1L0170.83) | 0.39+0.26) | (0.10+1.76) | ©.11+036) | P
Kresoxim— 1476 75.85 76.99 83.69 90.96 94.64 98.81 99.03 ND
methyl ’ (3.57£0.72) | (3.40%0.46) | (2.41£0.73) | (1.34%0.62) | (0.79%1.38) | (0.18%0.54) | (0.14%1.80

* % : removal rate of residual pesticides.
mg / kg : remaining contents of residual pesticides

Table 5, Removal rate and remaining contents of residual pesticides in simple Gochu—jangachi during the storage period

unit :© %*(mg / kg)

Pesticide nitial 5days 10days 15days 20days 25days 30days 40days 50days
Concentration
. 83.59 84.86 87.78 90.16 97.21 98.77 99.30
Chlorothalonil | 1884 130911 79) | (9.85+0,77) | (230+1.56) | (1.850,54) | (053+0.63) | (0.23+1.68) | 0.13+0.83) | P
Kresoxim— 476 68.41 7091 76.80 88.18 95/04 97.85 98.83 D
methyl : (4.6670.45) | (4.29+0.32) | (3.42+1.21) | (1.75%1.47) | (0.73+0.25) | (0.32%0.49) | (0.14+1.75)

* % : removal rate of residual pesticides
mg/kg : remaining contents of residual pesticides
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Fig, 3. Pesticide residues of traditional Gochu—Jangachi during storage period,
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Fig. 4. Pesticide residues of simple Gochu—Jangachi during storage period,
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Fig, 5, Pesticide residues of Gochu—Jangachi in Chlorothalonil,
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Fig, 6. Pesticide residues of Gochu—Jangachi in Kresoxim—methyl,
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