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Standard for safe use and MRL of Aster scaber

Table 1.

Safe use standard

MRL (ppm)

Pesticides

MNA

PHI(day)

3.0

Azoxystrobin

0.2

preplant application

Cadusafos

5.0
3.0
3.0

Cypermethrin

Fenvalerate

Imidacloprid

1.0
3.0

Pymetrozine

not established

Fenbuconazole
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32,

HAUE AwA] A gle kA= Cypermethrin(F 9 4] ai 25%, T453%),
Chlorpyrifos(F% 4 ai. 10%, &%53%), Fenobucarb(d¥H| 3] FA4 ai.
50%, dLATA), Flufenoxuron(7}2=Alo] = FAHd ANA| ai. 5%, dR 38},
Procymidone(Z="] &2~ 4344 ai. 50%, sWol12)E ztz Fdste] ALE35FA

th 7 okAld B - sebd A 54e Table 2~69% 2okeh

1-3. 54 2 A%

L

b

Ago] A8H =572 Chlorpyrifos(purity 99.5%), Fenobucarb(purity
98.0%), Flufenoxuron (purity  99.5%), Procymidone(purity 98.0%),
Cypermethrin(purity 91.0%)& Dr. EhrenstorferAlZ2 458 F943AoH, F7]+
v 3= acetonitrile, acetone, n-hexane, methylene chloride= MerkAHGermany)

o] ZFF kA F(pesticide residue analysis grade)S AF£3t%3, 93U EF

(sodium chloride) MerkAte] EFA] kS AF&3FA k. AAol AF-8¥ Florisil
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SPE cartridge(1g/6mL), amino propyl SPE cartridge(1g/6mL)+= VarianA} A&
S Abgslg o, B8 244 %42 (BarnsteadAb ol Al 28 182 MQ waterZ
AF-&-3k3i

A g A& 353 Chlorpyrifos, Fenobucarb,  Procymidone,
Cypermethrin®  20%  acetone/hexaned] o] HFEdHS  ZA e,
Flufenoxuron< acetonitrile®] o] ZFE&RS ZA SN o, -20C o]ty W

o] RpstEA o vER 345t ALgstdlth

GCE= ECD(N®) = NPD(with 7683 series autosampler)”} 52t Agilent 6390
series plusS AFE3H o™, HPLCE UVDZ)F &23H Hewlett Packard 1100 series
= AF83 . Homogenizer~= POLYTRON PT3100, 9AIE] 7]+ (57)3+d 98]
UNION32R, #1-&3]|Hd5%7]+= EYELA, dA4M| A% 57|+ VarianAl N-EVAP111&
AR-&-3F AT



Table 2. Physico-chemical properties and toxicology of Chlorpyrifos

I
i Cl
Chemical _N._OP(OCH,CH;),

structure |

NS
Cl Cl

Common name Chlorpyrifos(CoH;;CIsNOsPS)

Chemical name O, O-diethyl-O-(3, 5, 6-trichloro—2-pyridyl)-phosphorothioate

Properties - M.p. 42-43C, V.p. 2.TmPa(25C),
- Solubility : In water 1.4 mg/L(25C), In Benzene 7.9 mg/kg,
In Acetone 65 mg/kg, In Methanol 450g/kg
In Chloroform 6.3mg/kg,

Toxicology - Moderately toxic
- ADI @ 0.01 mg/kg
- Acute oral LDs for rats 135-163mg/kg.
- Acute percutaneous LDsy for rabbit 2000mg/kg

Mode of action Non-systemic insecticide with contact, stomach, and respiratory

action

Applications Control of Coneoptera, Diptera, Homoptera and Lepidoptera in

soil or on foliage in a wide range of crops.




Table 3. Physico-chemical properties and toxicology of Fenobucarb

0
|

CH

Chemical CH,NHC—0O 3

structure CHCH2CH3

Common name Fenobucarb(C2H17NOo)

Chemical name 2-Sec-Butyl phenyl methylcarbamate

Properties + M.p. 31-32C, Bp. 112-112TC (0.2mmHg),
- Solubility : In water 420 mg/L(20°C), 610 mg/L(30C),
In Acetone, Benzene, Chloroform, Xylene, Toluene

> 1 (all in kg/kg at room temperature)

Toxicology - Moderately toxic
- Acute oral LDs for male rats 623 mg/kg.

- Acute percutaneous LDsy for rabbits 10,250 mg/kg

Mode of action Non-systemic insecticide with contact action

Control of leafhoppers, planthoppers, thrips, and weevils on rice,
Applications tea, sugar cane, wheat, cucurbits, aubergines, and capsicums.

Control of bollworms and aphids on cotton.




Table 4. Physico-chemical properties and toxicology of Procymidone

Cl O
CH,
Chemical
N
structure
ol 4 CH,

Common name Procymidone(Ci3H;1NO:Clo)

Chemical name N-(3, 5-Dichlorophenyl)-1, 2-dimethyl cyclopropane-1,

2-dicarboximide

Properties * M.p. 166-166.5 C; (tech., 164-166 C), V.p. 18 mPa(257),
- Solubility : In water 45 mg/L(25C), Slightly soluble in
alcohols, In Acetone 180, Xylene 43, Chloroform
210, Methanol 16 (all in g/L)

Toxicology - Slightly toxic
- ADI : 0.1 mg/kg
- Acute oral LDs for rats 6,800-7,700 mg/kg.

- Acute percutaneous LDsy for rats > 2500 mg/kg

Mode of action Systemic fungicide with protective and curative properties.
Absorbed through the roots, with translocation to leaves and

flowers.

Applications Control of Botrytis, Sclerotinia, Monilia, and Helminthosporium

spp. on fruit and vegetables.

_10_



Table 5. Physico-chemical properties and toxicology of Cypermethrin

Chemical

structure

CN
Cl CH, |
C=—=CH CO,CH (@]
/
ol \©/ \©
CH3

Common name

Chemical name

Properties

Toxicology

Mode of action

Applications

Cypermethrin(C2H;9CloNO3)
(RS)-a-cyano-3-Phenoxybenzyl(1RS)-Cis,trans-3-(2,2-dichloro

Vinyl)-2,2-dimethyl-Cyclopropanecarboxylate

- M.p. 805 C; (tech., 60-80 C), V.p. 2.3x10* mPa(20 C),

- Solubility : In water 0.004 mg/L(pH 7). In Acetone, Chloroform,
Cyclohexanone, Xylene >450, Ethanol 337,
Hexane 103(all in g/L, 20 C)

- Slightly toxic

- ADI : 0.05 mg/kg
- Acute oral LDs for rats 250-4,150 mg/kg.

- Acute percutaneous LDsy for rats > 4920 mg/kg

Non-systemic insecticide with contact and stomach action. Also
exhibits anti-feeding action. Good residual activity on treated

plants.

Control of a wide range of insects, especcially Lepidoptera, but
also Coleoptera, Diptera, Hemiptera, and other classes, in fruit

,vegetables, etc.

-11 -



Table 6. Physico-chemical properties and toxicology of Flufenoxuron

Chemical

structure

CONHCONH O CF

Common name

Chemical name

Properties

Toxicology

Mode of action

Applications

Flufenoxuron (CzH;;CIFeN2O3)
1 - [ 4 - (2 - ¢chloro-a, a, a
—trifluoro—p-tolyloxy)-2-fluorophenyl]-3-(2,6-difluorobenzoyl)

urea
- M.p. 169-172 C, V.p. 6.52x10 mPa(20 C),

- Solubility : In water 7x10 ™" g/L(pH7, 15 C), 4 pg/L(25 C).
In Acetone 82, Xylene 6, dichloromethane 24(all
in g/L)

- Moderately toxic

- Acute oral LDsg for rats >3,000 mg/kg.

- Acute percutaneous LDsy for rats > 2,000 mg/kg

Insect and acarid growth regulator with contact and stomach

action. Treated larvae die at the next moult or during the

ensuing instar. Treated adults lay non-viable eggs.

Control of immature stages of many phytophagous mites and

insect pests on fruit and vegetables.

- 12 -
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Fig. 2. Scheme of treatment
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Table 7. Application guidelines and amount of the pesticide for

Aster scaber
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2-4. AB AFA AY
2-4-1. Procymidone #4

AAd3g A& 20g] acetonitrile 100mLE 7}38F¢] homogenizer(5000rpm)E 9|
&3to] 5t ot vk FEFoHa, of7]d ASUHEEF 10gS B thA] 23F vt
=39t FE AlRE A EE71(2000rpm)oll il 483 AR Al

=
At AAEE " A8 F acetonitrile(FS )l A 10mLE Fste] FF3)H w5

712 s 9Hds] FESvh =% A|E8Z  hexanemethylene
chloride:acetonitrile = 50:485:1.5(v/v/v) &v] 2mL= &3kt w8 6mLe
hexane® 2 23312171 Florisil SPE cartridgeol $1¢] &38)¥ A& 1mLE F7}3}
1, ©]&  hexane:methylene chloride:acetonitrile = 50:48.5:1.5(v/v/v) &1} 6mL

F ArvAlsE7I2 F=ea, UA ImLY 20% acetone/hexane
ox A&sete] GC-ECD®E Ao, HEd w=7F d=d9 Hed =

T ARE A wFE 2A-ste] 77 EAS A s o

2-4-2. Chlorpyrifos % Cypermethrin 4

AAdg A& 20go] acetonitrile 100mLE 7}38F¢] homogenizer(5000rpm)E 9|
&3to] 5t ot vkl FEFoHa, of7]d ASUHEEF 10gS B thA] 23F vt
3. FE3I A5 E AEZ7](2000rpm)el] ¥ 457 AR A
acetonitrile(AZ ) oA 10mLE #H3le] 1E3)|d 5=

712 s 9Hds] FESvh 2% A|8Z  hexanemethylene

_16_



chloride:acetonitrile = 50:485:1.5(v/v/v) &v] 2mL= &3tk w2 6mLe
hexane2. & A 3}kA)Z1 Florisil SPE cartridgeo] 919 &3]¥ A& ImLE F7}38
, ]2  hexane:methylene chloride:acetonitrile = 50:48.5:1.5(v/v/v) &1} 6mL
A7l & AxvAlEE7|2 =513, tA] ImLe] 20% acetone/hexane
§-&2fste] GC-ECD= &EAstlon, A&d st A4 Hele =

AEE 84 wj5E 2] 77| RA e A s 10

b K

&

i

o

=

N

4

2-4-3. Fenobucarb &4

A3k A& 50gol acetonitrile 100mLE 7}3}¢] homogenizer(5000rpm)E ©]
&sto] 5 &S v FE5Ha, A7) ASUHEEF 20gs ¥l tHAl 283 At

FEoAth FET AEE A4 71(2000rpm)el ¥ ar 4% A4 A
Zth dAEYE AR F acetonitrile("dE Aol 20mLE Hatl W3 A w5

£ o83t 40TColete] F83oA 2-3mL BE=E A w5 ¥ davA w5
7|2 S 9A4E] FE3Y s5E AREE 20% acetone/hexane &7 2mL
2 g5ttt vE] 6mLe] hexanel 2 24d3}AIZl Florisil SPE cartridgedl $]<]
315 A|E ImLE F7}sta, o]lE 20% acetone/hexane &1 6mL=E 84|71
T AavAEE7|2 5583, A ImLel 20% acetone/hexaneo.Z A& 3}
ol GC-NPDZ #4stglov], AEd =7t AFAe] Mool 5 F J=s 3
A

4 wg 2ol 717184 AA AT

O

2-4-4. Flufenxuron 2]

AAdg A& 20go] acetonitrile 100mLE 7}3F¢] homogenizer(5000rpm)E 9|

&38te] 52 st vhal FE8taL, ool ASUHESF 10g& ¥ vl 283 vt
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g
o

=.
_:L
@
o
ofN:
2
=
X
D
>
et
e
ol
L
s
>
ol
tote
P2
off
Ay

50:50(v/v) vl 2mL=E 83tk w2 6mLe] hexane:methylene chloride =
50:50(v/v) &ul®E A7l amino propyl SPE cartridgeo] $1¢] €€ A&
ImLE F7}38tal, ©]Z hexaneimethylene chloride = 50:50(v/v) &7 5mLE
Z=AA ¥ & methylene chloride 6mLZ £ %3t AAnAls=7]2 5=
3tal, Al 1mLel acetonitrile® #]-8-3fste] HPLC/UVDZ #2433 o A

=
d R AFAY W9 B 5 QRS A4 g 2dstel 7784 A

=
N
o

}\] 6_]_03 T;]"(17,20724)
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2-5. 7171%4 =4

Atz el A

Chlorpyrifos,

Cypermethrin, Procymidone, Fenobucarb,

Flufenxuron® #41%71-& Table 8-109F #t}.

Table 8. GC operation condition for analysis of Chlorpyrifos, Cypermethrin

and Procymidone

Instrument

Detector

Temperatures
Injection port
Column Oven

Detector
Column
Carrier gas
Split ratio
Injectio Volume

Agilent 6890 Series Plus(with 7683 Series autosampler)
ECD

250 T

130 C(1min hold)—8 C/min(250 C)—10 C/min(300 C)
—300 C(5min hold)

320 C

DB-1, id 0.25 mm, length 30 m, thickness 0.25/m

1.0 ml/min N: gas

1:50

1 ul

Table 9. GC operation condition for analysis of Fenobucarb

Instrument

Detector

Temperatures
Injection port
Column Oven

Detector
Column
Carrier gas
Split ratio
Injectio Volume

Agilent 6890 Series Plus(with 7683 Series autosampler)
NPD

250 C

130 C(1min hold)—8 C/min(250 C)—10 C/min(300 C)
—300 C(5min hold)

315 C

DB-1, id 0.25 mm, length 30 m, thickness 0.25/m

1.0 ml/min N: gas

Splitless

1 ul
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Table 10. HPLC operation condition for analysis of Flufenxuron

Instrument Hewlett Packard 1100 Series(with autosampler)

Detector UV 257 nm

Column C18(Luna bp C18(2), 46 mmx250 mm, 5 ¢m, Phenomenex)
Mobile phase Acetonitrle : dH:O = 75 : 25 (V/V)

Flow rate 1.0 ml/min

Injection Volume 10 w0

$e] Table 8%z A Chlorpyrifos® WHFE A7+ 12.9%, Procymidone<
14.1%°1 21 Cypermethrin®] 4% 209, 21.00 2 21.09%°]%lt}. Table 9%
7oA Fenobucarb®l WHE AJ7FS K1#o]em, Table 10F7lA

Flufenxuron® #W¥& A|7Fe 12.1% 0] At}
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AgHY 24

2-6-1. Chlorpyrifos, Procymidone, Cypermethrin, Fenobucarb®] 7 =& %
Chlorpyrifos(purity 99.5%) %% 0.1005 g, Procymidone(purity 98.0%) ¥+
+ 0.1020 g, Cypermethrin(purity 91.0%) ¥ <% 0.1098 g, Fenobucarb(purity
98.0%) EF¥% 0.1020 g 100 mL9 acetonee] o] Z+zF 1000 mg/kge] stock
solutions ZA|38t 2™, o] stock solutions WA 20% acetone/hexane®] 2|4
3te] 100 mg/kgE Z A8 th. Chlorpyrifos, Procymidone % Fenobucarb+ T
Al 20% acetone/hexane°l| £33te] 1.25 25, 5.0, 7.0, 10, 15, 20 mg/kge] E=
fANS wrE 3 Cypermethrin® 7 -$-ol = 20% acetone/hexane® 2 0.625, 1.25,
2.5, 375, 5.0, 75, 10 mg/kge] EFE&HES w0l dAFES GC-ECD/NPDel| +4
3to] U ERd chromatogram A9 peak area T3 heightE 7|40 & HPAS

2Fd s ok
2-6-2. Flufenxuron® 7= 2HA

Flufenoxuron (purity 99.5%) ¥ 3% 0.1005 g= 100 mL<2] acetonitrile®] =
o] Z+7} 1000 mg/kge] stock solutions ZA|8FA o™, o] stock solutions TFA]
acetonitrileol] 3]Asto] 100 mg/kgE ZA|SHATE ES o] & LGl &3t
0.31, 062, 1.25, 25, 375 50, 75 10 mg/kge] HTEHNS vhEo] dAHAHFS
HPLC-UVDd| F%3&to] v}eEbS chromatogram 4] peak area B+ heightZE 7]

Fom APNe ARG
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st =5 AZEFE7] Y3te] Chlorpyrifos, Procymidone, Fenobucarb
= 247+ 125, 25, 5.0, 7.0, 10, 15, 20 mg/ke, Cypermethrin< 0.625, 1.25, 2.5,
3.75, 5.0, 7.5, 10 mg/kg, Flufenoxuron< 0.31, 0.62, 1.25, 2.5, 3.75, 5.0, 7.5, 10 mg
/kgl FEOAM ZEZ NS At HAFNS AT A3} Fig. 3-7ollAM ek 2
o] BT HAMASL Yehgoen, Pzt Chlorpyrifos 0.9986, Procymidone
0.9979, Fenobucarb 0.9995 Cypermethrin 0.9991, Flufenoxuron 1.0000 ©.% 1}
EFu T

60000

50000 [ y = 2489.6x + 978.73 }
R® = 0.9986

40000

30000

peak area

20000

10000

0 5 10 15 20
Amount of chlorpyrifos(ng/ul)

Fig. 3. Calibration curve of Chlorpyrifos
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25000
y =1084.3x +957.36 b
2 _
S 15000
@
X
®©
& 10000 F
5000
0
0 5 10 15 20
Amount of Procymidone(ng/ul)
Fig. 4. Calibration curve of Procymidone
1200
>
1000 y = 53.835x + 6.8245
R® = 0.9995
800

Peak area
D
o
(@]
T

0 5 10 15 20
Amount of Fenobucarb(ng/ul)

Fig. 5. Calibration curve of Fenobucarb
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Peak area

Peak height

9000
8000
7000
6000
5000
4000
3000
2000
1000

y =857.38x —21.37
R? = 0.9991

2 4 6 8 10
Amount of Cypermethrin(ng/ul)

Fig. 6. Calibration curve of Cypermethrin

16

12

10

y =1.5227 x + 0.0037
R = 1.0000

2 4 6 8 10
Amount of Flufenoxuron(ng/ul)

Fig. 7. Calibration curve of Flufenoxuron
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=

2. & 44 R HE

rs

A

b

HAYE  FHFFHo 9= Chlorpyrifos, Procymidone, Cypermethrin,

Fenobucarb, Flufenoxuron®] ZFFEAIH| sk 3485 Lzt Foko] A

A R AYesd dugle] 10% vwez yEhg 5

o
e Bt ol W s A= AOACH((25) B &%
5

N
o,
2

Table 11. Recovery and detection limit of the analytical method

Recovery (%)

c g Fortification MDA Detection limit
ompoun
(mg/kg) 1 9 3 MeanC.V* (ng) (mg/kg)
] 0.1 1033 981 980 99.8+3.0
Chlorpyrifos 0.01 0.01
05 992 90 9.3 99.1+0.1
) 0.1 %1 9%3 950 95.8+0.7
Procymidone 0.01 0.01
05 975 97 95 OR85+1.1
0.2 1070 1068 1079 1072405
Fenobucarb 0.1 0.02
1.0 1089 1080 1073  108.0+0.7
) 1.0 99 974 1047  100.6+36
Cypermethrin 0.1 0.1
5.0 1030 1036 1025  103.0+05
05 %9 993 1000 08.7+1.6
Flufenoxuron 1.0 0.05
25 949 988 994 97.7£25

* C.V(Cosfficient of Variation, %) = %H2HS.D)/HE+ x 100
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T
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]
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o
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4004
2004 T
T T T T T T T
a 10 1 12 13 14 15 16
Standard
Hz | E
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:
c
)
1000 4 o
2
a
o
800+
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400 H
o T ©
5 'f -
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T T T T T T T
g 10 11 12 13 14 15 16
Recovery

Fig. 8 Typical GC-ECD chromatograms of Chlorpyrifos in radishes extract.
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Hz

700+

Procymidens

800+

103 -

500

400

300+

200 k

100 T T T T T T T

Standard

Hz

700

Prooymidons

600

4106 -

500

400 -

300

Recovery

Fig. 9. Typical GC-ECD chromatograms of Procymidone in radishes extract.
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Fig. 10. Typical GC-NPD chromatograms of Fenobucarb in radishes extract.
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T
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Fig. 11. Typical GC-ECD chromatograms of Cypermethrin in radishes extract.
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mAU
144

=
L
12,102 - Flifenoxuron

Standard

=
L
12.145 - Flifenoxuron

9.238

2108
2850

Recovery

Fig. 12. Typical HPLC-UVD chromatograms of Flufenoxuron in radishes extract.
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4 3FE 8

M

3. A7 T T

3-1. Chlorpyrifos® &% W3}

Ay 712+ & Chlorpyrifos®] H7# ®3l= Fig. 13 % Table 129} o] e}
Wtk 7lE o] A9 okAl AE Ao 466 mg/kgoll A 15930l = 097 mg/ke= 7
A stded, wiEe] A9 ok AE A 1150 mg/kgoll A 15U Aol = 1.96 mg/kg=
3. Chlorpyrifost® 5=l A 59.8 %(7]=%), 66.7 % =) A% A
sa, 7TIAFHE 234 gaste 1593 E 242 791 %(O1EH), 82.9
%)l AAags BT 7(2003)9 AT E £ F Chlorpyrifose]
A5E Wghe 15U A4 835% (71 %), 84.2% (M #)e] TS e 9l
of Hsd A Atk Y o] AFE FAANS AEF A VEFS y
673 - e~ e y = 82858 - e-*1"g} 2t Ao w Eyon o] Ao g
7157 09386, ¥l®F 0923022 1% xS fFo)dS eIt A

o
=49 374 o2 Chlorpyrifos?] W75 AAbst A3t 7|F3F 749, wl=F 64
o

1150 —e— Single Dose

g 10 \ = =A= = Double Dose
— O
o) X
zE 8 a7s7

(2]
2L § "4 519
g § “A 540.

4 X
§ 11 A3 .., 837

e aag.
267 . . apio s 1ob

097

0 2 4 6 8 10 12 14 16
Days After Treatment(Day)

Fig. 13. Persistence of pesticide in radishes under greenhouse condition.

_31_



3-2. Procymidone® Z &% W3}

A8 717t & Procymidone®] 3t W= Fig. 14 9 Table 129 #Zo]
Pl 7= wFe] A5 okAl A E Ul 66.62 mg/kgoll A 15D Ao = 24.07 mg/kg=
a skhlen, wieke] A9 oAl Axde] 119.90 mg/kgol A 158 2kl = 43.69 mg/
kg2 743t th Procymidones 9FA] A AdREH ZFH 7HAaste] 1569 A9
M Z47E 638 %(715 %), 635 %) FAaE&S HETh 31(2002)9] el

H
E79 % Procymidone® 7% a7 ol £ Ag3 we oY o

>

Az IAAE AET A J)E=HS oy o= 712390 - -0 wpZe vy o=
112.2620 - 209} zro Moz vehyon o] Ad td RS 7|E% 09807,
Wi 0984922 1% LAHLAUY A4S YHENNUY. AEdE 3FAHo=E

Procymidone®] WwHH71E AAket A3 715 9.3, =k 959 o]l

140
—=e— Single Dose
120 & 319.90
J‘Ax‘1‘r3.ﬁ4813.97 - =A= = Double Dose
<100 ¢ "u 9881
O '~
5 E
g2 807 *7983- - 4 76,50
> O 4
89 [ ..,
<§E® " -a 56,01
9 v~ - A .
a4 46.54 - -4 4369
o0 24.07
0
0 2 4 6 8 10 12 14 16

Days After Treatment (Day)

Fig. 14. Persistence of pesticide in radishes under greenhouse condition.
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3-3. Fenobucarb®] Z7FF W3}

A} 717+ & Fenobucarb®] #HF#F W3k Fig. 15 B Table 129} #Zo] &
Wlth 71 #e] A5 oFA Axdel 1694 mg/kgoll A 15D 3ol = 270 mg/kgZ 7F
A stHom, kel Be oA Az e 3877 mg/kgoll Al 156G AFol = 576 mg/kg=
7439 th Fenobucarbi 5 &kl A 60.7 %(71= %), 629 % &) A= 7HAst
i, TIHRFHE 274 gadte 15930 E 72H2 840 %71+ %), 85.1%
(e &S Bt o 2R IAHE AEF AR VEFe y -
145763 « =" wjEFe vy = 31.9299 - e-"1%o} e Aom yElyron] o] 20
g RS 71E % 09603, HlEF 092950 % 1% QxS oS YERA
ot 42tEd 3714 22 Fenobucarb®l ®b37|E A At 7|EF 6.1, vl

6.2¢ o] Tt

ofN

45
40 [ —e— Single Dose
3 - -A- - Double Dose
30 \\

25 r

20

Amount of
Fenobucarb(mg/kg)
>
N
~
S

.
15 A 1437

= -k 4233 .
== 11-0978-.._‘958
.N
" A576
270

0 2 4 6 8 10 12 14 16
Days After Treatment (Day)

Fig. 15. Persistence of pesticide in radishes under greenhouse condition.
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3-4. Cypermethrin® &% W3}

A 712 & Cypermethrin®] #H5-%F ®3l= Fig. 16 % Table 129 #Zo] 4
ATt VEH9 A oA AFE Aol 232 mg/kgol A 159 A= 041 mg/kgE
A skglow,  wiEe] A9 oAl Axdel 519 mg/kgol A 159 A= 0.72 mg/kg
2 7+23k k. Cypermethrine oFA| A¥ AHE 2G4 ZA4ste] 15691 A

2tz 823 % (71 ®), 861 %(MF)el HaE&S Hvh $(2003)9] ATl A

it
S

ol % Cypermethrin® %=+

2 39S AES A 7

Mg e Aom uehgow o Ao fdk  Rghe slE® 09852 Wi

0992502 1% «aWswe  foye  uEhiAd. AEd FAdoem
3}

Cypermethrin®] ¥H7H715 A4k 2

A 519 —e—3Single Dose
L}

A 474 - -A- - Double Dose

Amount of
Cypermethrin(mg/kg)

0 2 4 6 8 10 12 14 16
Days After Treatment (Day)

Fig. 16. Persistence of pesticide in radishes under greenhouse condition.
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3-5. Flufenoxuron® ZHF%F ¥ 3}

A8 713 5 Flufenoxuron®] 53 W&l Fig. 17 ¥ Table 129} o] 4
EfUidct 7] A9 oAl Axde] 350 mg/kgol A 159 3k= 101 mg/kg®
A skglon,  wiee] A9 oAl Axdel 655 mg/kgoll A 159 Aol = 1.74 mg/kg
2 a3t Flufenoxuron A A AFE 54 7HAste] 154U & ol A
Zkzk 711 % (71 %), 734 % =)o Hae&s BEAth (20048 AF-olA =

Flufenoxuron®] 7% Wal= 1042l A 645 %(71=%), 71.7 %)
F)o] e eI glo] v A3E dgnh' o Axnz IAYLS
AES Ay J)FFS y = 34696 - " Wl FE v = 65076 - e "o} e

2 vehton] of Ao ik Rghe Z1E® 09342, Wi 098530.% 1% 9

HAWY FIA8S Ve &% Flufenoxurond w715 AALe Ax 7)

7
655 .
. —o—Single Dose
6 A 587
- - =A- = Double Dose
5
2
o
G 4
5
[
53T
IS
s2r ~~ 4488
e 0= = A 174
<C
1 107
0
0 2 4 6 8 10 12 14 16

Days After Treatment (Day)

Fig. 17. Persistence of pesticide in radishes under greenhouse condition.
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Table 12. Residual amount after persticide distribution on cultivation period(mg/kg)
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Table 13. Biological half-life of pesticides in radishes under green— house condition

. 1)
o ‘ ' Regress1or1 curve Half*hfe
Pesticide  Application rate (dav)
Equation R® ay
Single y = 3.6730 - -0 0.9386 7.4
Chlorpyrifos
Double y = 82858 - g~ 107X 0.9230 6.4
Single y = 71.2390 - e-0M0x 0.9807 9.3
Procymidone
Double y = 112.2620 - e 207 0.9849 95
Single y = 145763 - e~ 0.9603 6.1
Fenobucarb
Double v = 31.9299 - e-*1110x 0.9295 6.2
Single v = 24174 - 118 0.9852 5.8
Cypermethrin )
Double y = 51976 - - 013 0.9925 52
Single y = 3.4696 - e 08 0.9842 8.1
Flufenoxuron
Double v = 65076 - e~ 209 0.9853 75

YBased on the first-order kinetics
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3-6. AN S o1& AWML T AFFE

AN

HAuE g MRL2S Chlorpyrifos® A% 7IEblAF9 7|+& A &35l
0.01 mg/ke, Procymidone2 43(5.0 mg/kg), Fenobucarb= %2(0.5
mg/kg), Cypermethrin® 9a]%50] 50 mg/kg, Flufenoxuron< #j (0.5
mg/kg)ell Aol rp"”

olZle] Table 14% 32 S <]
Bl MRLell =98l Azbe Atbe greolt

ol
_O‘L
2
N
B
fl
Hd

Al FEE oFAle] FLREY

Table 14. Predicted time of pesticides residue below MRL in Aster scaber

Inital concentration Time to residue

Pesticide Application
esHel bb (mg/kg) below MRL(Days)
Single dose 4.66 66.8
Chloropyrifos
Double dose 11.50 65.5
Single dose 66.62 35.0
Procymidone
Double dose 119.90 43.9
Single dose 16.94 31.4
Fenobucarb
Double dose 3877 39.2
Single dose 2.32 -
Cypermethrin
Double dose 5.19 0.2
Single dose 3.50 22.8
Flufenoxuron
Double dose 6.55 279
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Table 14914 & < 910l BalFEel A G+ B 78 &7E0l A

A¥o] 9+ Cypermethrin® 725 <A Az F 27 JAFHFo] 7%= 232
mg/kg 2 MRLS 50 mg/kgRt} ¥ AL &4 & At A2 T3] E=E

71s0] wlAdA = Chlorpyrifos, Procymidone, Fenobucarb, Flufenoxuron<

Jl@eo 2 okx A¥ 3 MRL o3tz EaH7] 71AE 228 - 668U HE7}H

[e) >~
ceds &4 T UAATH

8
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v.4d4 £

Avee Mo AFNE 2 BFAE/NE 2P Nmsh e okl
Chlorpyrifos, Fenobucarb, Procymidone, Cypermethrin, Flufenxurong <3 15

o Aol ofAl A’ § Fgekel AAIA WstE ARSI

1. Chlorpyrifos® ZHi=F W3l Hx XA % 466 mg/kg, ¥l 11.50 mg
/kg oA oFAl HE F 5UAN= 598 %(71E ), 66.7 %(MH) AE=Z TATHA
I, TARREE 254 Aste] 1593k AE 22 79.1 %(71E %), 82.9 % (v
F)ol dass BHAT o] A IS A= A3 VEEFS vy o= 367
3. Mg y = 82858 - e M9l e Aoz uUeyton o] Ao fiE
RZHe 7132 09386, 2 092300 1% Sxwsiule] §94S e

=39 37422 Chlorpyrifos?] W75 Aibst A3t 7|#3F 749, wl=F 64Y

o] Att.

2. Procymidoned] ZHiF#F W3l Hx AEA 5% 66.62 mgke, Wl E 119.90
mg/kg oA oFAl A F 15U Aol M= 247t 63.8 %(7]E ), 635 %(wE) Y 7
28S EAY o Az NS e AR MNEF2 oy = 712390 -
et ke v = 112.2620 - -9} e Ao yElygton o] Ao thd R
e 715 09807, HlF 0984902 1% AW oS YeElgit A&

7 394 &2 Procymidone?] WH7H7]E AAber Ax vl 9.3Y, wi

o] ATH.

3. Fenobucarb®] zHF=F W3} E=%F 1694 meg/kg, W= 3877
mg/kg oAl kA A T 5zt = 60.7 %(7]EH), 629 %Wl =2 fHAs)

rlr
B
B
>
4
>
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AL, TYAFEHe 25 gaste] 159atdAE 7242 840 %(71E %), 851 %
(=) TFass HAT. o] A=z FgAAE AEd Ay VEHS y o=
145763 « =" wjgre y = 31.9299 - e-%e} o Mo @ et ow o] 2o

3 RS 71 09842, vl 098530 1% AWMUl foAS JEUA

o]
t}. 2F&¥ Flufenoxuron®] W75 Aabst A3 7=k 81Y, wi=F 759 A
o

4. Cypermethrin® #F% WH3l:= FHx A¥A ZFF 232 mgke, #1% 5.19
mg/kg oA kAl A F 15U Aol M= 247t 823 % (7)), 86.1 %(wiE) e 7
2gs BT o Axz A4S Aded 23 VeFS vy o= 24174 -
e Eke v = 51976 - "o} 2o Ao yElygon o] Ao it R
o FE 09852, Wl 0992507 1% oAUl GoHS UEhyglth Az
5]7]4 o & Cypermethrin®] RbZ715 ARk A3} 7] 584, wWigF 52 o

At

5. Flufenoxuron® & Wsh= Hx XAl ZF9F 350 mgkg, = 6.55
mg/kg oAl oFAl AX F 15YAAE 27 711 %(71E %), 734 %)) 7
Age HAY o AR IAAS A= Ay VEFS y = 34696 -
e M ke y = 65076 - "ot e Aoz UEhkon o] A fid Rz
S 71E 09842, wi#F 0985302 1% oAU fA4S et AEd

Flufenoxuron®] HFZH715 Al4bst A3 7| =3F 814, wi=F 75¢ o]l

o o] AAER wFo] B u HuyE tid FFsEr)Te] A 3
= Cypermethrin® 4% <A g & 7] dFFo] 7]F 232 mg/kgl &
MRL<?! 50 mg/kgHtt & A& & & AT AT FalE5Hol 7ol w

A4 ¥ Chlorpyrifos, Procymidone, Fenobucarb, Flufenoxuron< 7|30 &2
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ABSTRACT

Residual Pattern of Pesticide in

Aster scaber During Cultivation

Kwon, Soon-Duck

Department of Chemical Technology
Graduate School of Industry
Hanbat National University

Advisor : Prof. Ko, Jang-Myoun

The purpose of this study was to examine the change of pesticide residues
in Aster scaber during cultivation period to estimate the mount of pesticide
residues in production of safe crops and a final consumption step in Aster
scaber.

In this experiment, chlorpyrifos, fenobucarb, procymidone, cypermethrin, and
flufenoxuron(single and double application) in Aster scaber were sprayed on
the samples before 15 days. These samples were collected after 0, 1, 2, 3, 5,
7, 10, 13, 15 days, respectively, and their amount of pesticide residues were
measured by means of GC/ECD, GC/NPD, HPLC/UVD, respectively.

It was found that the concentration of chlorpyrifos was decreased by 79.1
%(single application) and 82.9 %/(double application) after 15 days, indicating
that the half life of chlorpyrifos was 7.4 days(single application) and 6.4
days(double application). Also, it was found that the concentration of
procymidone was diminished by 63.8 %(single application) and 63.5 %(double
application) after 15 days, indicating that the half life of chlorpyrifos was 9.3
days(single application) and 9.5 days(double application). In addition, it was
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found that the concentration of fenobucarb was declined by 84.0 %(single
application) and 85.1 %(double application) after 15 days, indicating that the
half life of fenobucarb was 8.1 days(single application) and 7.5 days(double
application). On the other hand, it was found that the concentration of
cypermethrin was lessened by 82.3 %(single application) and 86.1 %(double
application) after 15 days, indicating that the half life of cypermethrin was
5.8 days(single application) and 5.2 days(double application). Finally, it was
found that the concentration of flufenoxuron was fallen by 71.1 %(single
application) and 73.4 %(double application) after 15 days, indicating that the
half life of flufenoxuron was 8.1 days(single application) and 7.5 days(double
application).

In conclusion, the amount of cypermethrin(2.32 mg/kg) was lower than the
MRL(5.0 mg/kg) of Aster scaber on 0 day and chlorpyrifos, fenobucarb,
procymidone, and flufenoxuron were taken 22.8 - 66.8 days to be below the

MRL after application.
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