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2group, GC/NPDell 1group® ZAfow, HPLC 2group® & ZA|38}3d

t}(table2 ) 101D

FHEF BEAo "ed Z+554S Dr. EhrenstorferAlH(Germany)®}
Wako}(Japan) 2 6] F98h91 o8, 77 St §vlol weh acetone,

acetonitrile, methanolel]l =¢] FE&HS zAstn AT Frz 3

F= 92 AAE sl AFES f7]&wi(acetone, n-hexane,
acetonitrile, dichloromethan, methanol)+= #5& 2F#4 F (pesticide
residue analysis grade)S AF&3+ 1L, 93 E & (sodium chloride)&
(7)) A A A HKorea) A &F & AF&38th. 28]2 column clean-ups
#38t SPE cartridge= VarianAte] MEGA-BE( FL, 1 g, 6 ml ) %
MEGA-BE( NHj, 2 g, 12 ml )& A}-&3}A .



Table 2. Pesticide standards information

) Purity

Compounds Capacity(g) (%) Company Group
Acetamiprid 0.1 99.0 Dr. Ehrenstorfer HPLC1
Acrinathrin 0.1 98.0 Dr. Ehrenstorfer ECD1
Azoxystrobin 0.1 99.0 Dr. Ehrenstorfer ECD2
Bifenthrin 0.1 99.5 Dr. Ehrenstorfer ECD1
Boscalid 0.1 98.0 Dr. Ehrenstorfer HPLC1
Carbendazim 0.25 97.5 Dr. Ehrenstorfer HPLC1
Chlorfenapyr 0.2 99.0 Wako ECD2
Chlorothalonil 0.25 99.5 Dr. Ehrenstorfer ECD2
Chlorpyrifos 0.25 99.0 Dr. Ehrenstorfer NPD
Clothianidin 0.1 99.5 Dr. Ehrenstorfer HPLC2
Cyazofamid 0.2 99.0 Wako HPLC1
Cyhalothrin 0.1 98.7 Dr. Ehrenstorfer ECD2
Cypermethrin 0.1 91.0 Dr. Ehrenstorfer ECD1
Deltamethrin 0.25 99.0 Dr. Ehrenstorfer ECD2
Diazinon 0.25 96.0 Dr. Ehrenstorfer NPD
Dichlofluanid 0.25 99.0 Dr. Ehrenstorfer ECD1
Diethofencarb 0.1 98.5 Dr. Ehrenstorfer HPLC2
Difenoconazole 0.25 9.5 Dr. Ehrenstorfer ECD1
Diflubenzuron 0.25 98.0 Dr. Ehrenstorfer HPLC2
Dimethomorph 0.1 99.0 Dr. Ehrenstorfer HPLC1
Endosulfan(a+b) 0.25 975 Dr. Ehrenstorfer ECD1
Endosulfan(s) 0.1 975 Dr. Ehrenstorfer ECD1
Fenpropathrin 0.25 99.0 Dr. Ehrenstorfer ECD2
Fenvalerate 0.25 98.5 Dr. Ehrenstorfer ECD1
Fludioxonil 0.1 98.5 Dr. Ehrenstorfer NPD
Flufenoxuron 0.1 98.5 Dr. Ehrenstorfer ECD1
Fluquinconazole 0.1 985 Dr. Ehrenstorfer HPLC2
IBP(Iprobenfos) 0.1 89.0 Dr. Ehrenstorfer NPD
Imidacloprid 0.1 98.0 Dr. Ehrenstorfer HPLC2




Continued

. Purity

Compounds Capacity(g) %) Company Group
Indoxacarb 0.1 99.5 Dr. Ehrenstorfer ECD1
Isoprothiolane 0.1 975 Dr. Ehrenstorfer ECD2
Kresoxim-methyl 0.1 99.5 Dr. Ehrenstorfer ECD1
Lufenuron 0.1 99.2 Dr. Ehrenstorfer ECD1
Methomyl 0.1 98.0 Dr. Ehrenstorfer HPLC1
Myclobutanil 0.1 975 Dr. Ehrenstorfer NPD
Procymidone 0.25 99.5 Dr. Ehrenstorfer ECD1
Pyraclostrobin 0.1 975 Dr. Ehrenstorfer HPLC2
Pyridaben 0.1 99.0 Dr. Ehrenstorfer ECD2
Pyrimethanil 0.1 98.0 Dr. Ehrenstorfer HPLC1
Pyriproxyfen 0.1 99.0 Dr. Ehrenstorfer HPLC2
Tebuconazole 0.25 98.5 Dr. Ehrenstorfer NPD
Tebufenozide 0.1 99.0 Dr. Ehrenstorfer HPLC2
Tebufenpyrad 0.1 99.5 Dr. Ehrenstorfer NPD
Teflubenzuron 0.25 98.0 Dr. Ehrenstorfer HPLC1
Tetraconazole 0.1 98.0 Dr. Ehrenstorfer ECD1
Tetradifon 0.25 98.0 Dr. Ehrenstorfer ECD1
Thiacloprid 0.1 98.0 Dr. Ehrenstorfer HPLC1
Thiamethoxam 0.1 98.0 Dr. Ehrenstorfer HPLC2
Tolyfluanid 0.25 98.5 Dr. Ehrenstorfer ECD2
Triflumizole 0.1 98.5 Dr. Ehrenstorfer NPD
Vinclozolin 0.25 99.5 Dr. Ehrenstorfer ECD1
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Fenvalerate
Flufenoxuron

Imidacloprid
Indoxacarb
Lufenuron
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Continued
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Azoxystrobin AEZHFYA 0], 7HA, 15 5 =7d, 87154, 59
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Carbendazim Fhatuto] EA| A, v 5 ALFARSY Ay, 99
Chlorothalonil F DA b, Sk 0] 5 9, @AY, AR
Cyazofamid Ao} mol |t WS, Fuk 90] & xud, 3

EnlE, Qo] 1F 5 AdIFgo|d QujE
Dichlofluanid eqgegaes o lo% 5 XRERO)E, 9o

¥, =79

Diethofencarb F}ufH] o] EA 7], 2], 1F T JutEH, AW FFo|y
Difenoconazole Egol&A 2ol 3 T 53 AFHGEE. AT
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Kresoxim—methyl
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Triflumizole

Vinclozolin
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FTHAAREE ARG B Y5 GC/ECD % NPD+ autosampler”}
Z2kE 9} gas chromatograph(HP-6890, Agilant, USA)E HPLC/UVD
2 FLD2 autosampler’} 2¥  high perpermence liquid
chromatograph (Agilent 1100, Agilant, USA)S AF&3%itt. HPLCY
FLD +=#3t5 $3te] Pickering Laboratories AF2] Pinnacle PCX,
I 9o T FFAHAE FES 9359 homogenizer(Polytron 3100,
Japan), centrifuge(IEC Co, USA), rotary vacuum evaporator (NE
series, EYELA, Japan), nitrogen evaporator(Zymark, USA)E A}-& 3}
AT},

I=13=5!

Lt 2Eldy

ot

1) AR TAE

Al&m 2 kgs A 5E47](Blixer 5 Plus, robot copeAl, Z&~)2 A4

F

sto] EA48& AEE ston, AEs -40 C W atel Easkai.
Al&m 50 g& bottled] H i, acetonitrile 100 mlE 7}3] homogenizer
£ o]&3ste] 3000 rpme = 5i7F T A3t et FAd3 gk bottleol
NaCl 25 g~35 g %3 Separatory funnel shakerE ©]-&3}lo] 20%
shaking3t % centrifuge® 3,000 rpme. & 387 AR 5
Zo 8= &1 20 mlE boiling flaskell FHsle], AF3)dF5=7]=
40 T 8 FodA g 55 Atk

o] HFES 20 % acetone/n-hexane 2 ml= AL sto, 71 T 1
mli= n-hexane 5 ml¢} 20 % acetone/n-hexane 5 mlE &= H] g
&= A2l SPE cartridge (FL, 1 g) Ao 243t wa FHojo] 8 ml

9] 20 % acetone/n-hexaned £EA|7A HE fHS AiruAsEE7|E2
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GC &4 o]g3s}srt.
12 boiling flaskol] sl &
ATV 40 T FE& AN Ewis F=IAA 10

dichloromethan/methanol 2 mloll A &3} 3}l t}. dichloromethan 5 ml

Ay
=
o
—
=]
1o
>
o
o}
g
=
o
o
fr
o
oo
ol
5 &£

EN

2 vg §&%A17] SPE cartridge (NHy, 2 g) A5 A& A5

op
2

Y1 8 mlY 10 % dichloromethan/methanols §& A7 We &

ofo
o
o

S AxvAlFEE7IE2 A3 ) 2 mlo acetonitrile® A £3Fe] o]

Alg T THIRAE AFEAs A dFd A4S a3 2o
T3 500 mg/kgel stock solutiong ZF A3 TS groupl ® &
Aste]l GCe 49 acetone, HPLC+ acetonitrile® 3]4]3le] ECD+=
[0.03, 0.06, 0.125, 0.25, 0.5, 1 mg/kg] &, NPD+= [0.156, 0.313,
0.625, 1.25, 25, 5 mg/kg] , HPLC+= [0.15, 0.3, 0.6, 1.25, 2.5, 5 mg/k

g] ¥ 22 working solutiong FAste] ol EFEN] TS

2]
= Zleoe® 4 Aed iF AdAs AAdstel AR A=A &
oAt

2 mg/kg S22 P EFEH S spikingd T A5EA W)
FASHA 3NrE o7 A Th
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3) 717|124 =&

GC+ ECD® NPDE Dual®Z 323t Hewlet PackardAle] Agilent
6890 Agilent technologies DB-5 Capillary column(30 mx0.25 mm,
0.25 m)S AF&3 oW, Table 4, Table 58 #& x7Ao78 EAs9
t}. HPLC+= UVD<e} FLDE Dual® %23l Agilent 9] Agilent 1100
series®l Phenomenex Luna column(25 cm, particle size 5 m, C18)<
ARESE T B 271 Table 63 2t GC/MS+ AgilentAF2] 6890n
GC network systemeS #23t 5973 inertd] DB-5MS Capillary

column(30 mx0.25 mm, 025 mm)= Ab&3st9 o A% Table 7

Table 4. Analytical conditions for Gas Chromatography by u- ECD

Section Analysis condithion

Instrument Agilent 6890 Series plus (with 7683series auto sampler)
Detecter Micro-cell electro capture detector (WECD)
Column DB-5(30 mx0.25 mm ILd., 0.25 gm film)

Injector : 280 C, Detector : 310 C

oven : initial temp. 100 C, 15 C/min to 180 T,

Temperature o . . . .
4 C/min to 250 C, 10 C/min to 300 T
post 300 C, 3 min

Carrier gas : Ng, 1.0 ml/min
Flow rate

Make up gas : Nz, 60 ml/min
Split ratio 50:1

Injection volume 1 uf
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Table 5. Analytical conditions for Gas Chromatography by NPD

Section Analysis condithion
Instrument Agilent 6890 Series plus(with 7683series auto sampler)
Detecter NPD
Column DB-5(30 mx0.25 mm ILd., 0.25 gm film)
Injector 280 C, Detector 310 C
Temperature  oven - initial temp. 100 C, 15 C/min to 180 T,
4 C/min to 250 C, 10 C/min to 300 C
post 300 C, 3 min
Carrier gas : He, 1.0 ml/min
Flow rate Make up gas : Nz, 60 ml/min

Split ratio

Regent gas - H2 : 3.1 ml/min Air 100.0 ml/min

splitless

Injection volume 1 uf

Table 6. Analytical conditions for HPLC

Section Analysis condithion
Instrument Agilent 1100 Series , Agilant

Detecter UvD FLD
Column Phenomenex, Luna, C18,

Mobile Phase

Wavelength

Injection volume

particle size 5 pm, 4.6x250 mm

H20 CH3CN flow rate
0 20 80 1.2 m¢/min
24 0 100 1.2 m¢/min

Excitation 340 nm
254 nm

Emission 455 nm

10 10
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Table 7. Analytical conditions for Gas Chromatography by MSD

Section Analysis condithion
Instrument Agilent 6890n(with 7683series auto sampler)
Detecter MSD(5973inert)

Column DB-5MS(30 mx0.25 mm Id., 0.25 gm film)

Injector 280 C
Temperature  oven : initial temp. 100 C, 15 C/min to 180 T,
4 C/min to 250 C, 10 C/min to 300 C
post 300 C, 3 min
Flow rate He Carrier gas, 1.0 ml/min
Split ratio splitless

Injection volume 1 uf
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7 E7blA ol AbgEm 9 FOFE EALEY] s Sl 47

AP FRAENTS Fuagh FANA FE AET B Fol A

FEeF B4 H23 #FEF2 WakoAh(Japan)Z2H-H + Y4354
o™ Purity 99.0 %, Capacity= 0.1 go|¥t}. 522 acetonitrile
o =o] 100 mg/kgel stock solutione ZA|sta LA FEz 34
sho AFE3F T dinotefuraneS U QY FE| o= A 9] AFA R IF
o AGE, 2ol ATl e #Favhd, e A4AEY, =
AAF 5ol AgE™ 7 SA4L Table 83 2> W

F= 2 AHAAE & A& /718 vl (dichloromethan, methanol,
acetonitrile)= 25 9FE 24 HF (pesticide residue analysis grade)S Ab
£33, 93 E H(sodium chloride)& ()44 3 AHKorea) Al oF-S
Abg3atg . 18] 3l column clean-upS 9% SPE cartridge:= Varian

ARl MEGA-BE( NHy, 2 g, 12 ml )& AF-&3Fitt.
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3) M IH:||

-1 o

ML

HPLC/UVD+  autosampler’}  &2¥  high performance liquid
chromatograph(Agilent 1100, Agilant, USA)E A}&3lith 1 9o &
oF ZFAHE FEFS 39 homogenizer(Polytron 3100, Japan),
centrifuge(IEC Co, USA), rotary vacuum evaporator (NE series,

EYELA, Japan), nitrogen evaporator(Zymark, USA)S A}-&3}t}.

_17_



Table 8. Physico-chemical properties and toxicological data of
dinotefuran

Chemical
structure

Common name

Chemical name

Properties

Toxicology

NG,

Dinotefuran(C7H14N4O3)

N-methyl-N " —nitro-N ” - [(tetrahydro—3—-furanyl)
methyl] guanidine

Mol. wt @ 202.2

M.P : 945-1015 C

Partition Coefficient (Kow) : logP = -0.644(pH 7)
S.g./density : 1.33

Solubility : in purified water 54.3+1.3 g/L.(20 C)
pKa : No dissociation in range pH 14. to 12.3

Acute oral LDsy for male rats 2804, female rats
2000, male mice 2450, female mice 2275 mg/kg.

Skin and eye : Acute percutaneous LDsy for male

and female rats>2000 mg/kg.

Not a skin sensitser(guinea pigs)

_18_



I=13=5!

Lt 2 S

=

ot

1) AR TAXE

Al&m 2 kgs A m5E47](Blixer 5 Plus, robot copeAl, Z&)2 A4
ol 248 AIEE 9o, A5+ 40 T Ysare] R#Ast)

of

Al&® 50 g& bottled] H i, acetonitrile 100 mlE 7}3] homogenizer
£ o]&3ted 3000 rpmo® 5&3F A3t kit #E3t & bottleol
NaCl 25~35 g2 Y il Separatory funnel shakerE o]-&3fo] 20%7F
shaking®t % centrifuge® 3,000 rpme & 3E7F AR gt A
Zo 8w &1 20 mlE boiling flaskell FHsle], AF3)dF5=7]=
40 T 8 FodA g 55 Atk

o] #FE F 20 mlE boiling flaskel FH3ste] WFIAFH/ZE 40
T & oA &uE FLAIA 10 % dichloromethan/methanol 2 ml
of Aga ‘At dichloromethan 5 mlE w8 {%A71 SPE

cartridge (NHs, 2 g) AFd A& A5 €11 8 mle 10 %

dichloromethan/methanols &&A1A W2 & &d8& ALv|A-5F7]
2 43 % 2 mlY acetonitrile® A -&3}o] o] &3} t}.

2) E%%ggl ZA2EA J;I-gl al s;,_l_/'ﬁ% AlS]

NE T IRAE AR A8 A8d A4 vdsd 2ol 3
SFA T 100 mg/kg® stock solution= acetonitrile® 3] 43} [0.16,
0.3, 0.6, 1.25, 2.5, 5, 10 mg/kg] &+ 22 working solutiong Z |38}
of ol H¥FENe dAIFS HANI0 xl) 71712 chromatogram?2]

AgAe A4t AR 47

o b

—

peak WA & 7lFom 7} A&

k:kl
AN
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& AEsA FE AR mg/kg FEoE AT BTEES
spiking ¥ § A=A WY T 3WE 0w At

AgilentAt2] Agilent 1100 series®] Phenomenex Luna column(25

Table 9 ¢ %

S|

cm, particle size 5 um, C18)& AF&3ct x40

7.

Table 9. Analytical conditions for HPLC

Section Analysis condithion
Instrument Agilent 1100 Series , Agilant
Detecter UVD
Phenomenex, Luna, C18,
Column
particle size 5 pm, 4.6x250 mm
H20 CH3CN flow rate
10 90 1.2 m¢/min
Mobile Phase
7 10 90 1.2 m¢/min
15 10 100 1.2 ml/min

Wavelength

Injection volume

254 nm, 270 nm
10wl
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7 2l SoFES HoFE RS (correlation) 0.99900~ 1.00000%

Table 10. Calibration curve of pesticides detected in paprika and
tomato and egg plant

Pesticide Calibration curve R? value
Lufenuron y = 12590.54x-290.68 0.99975
Flufenoxuron y = 6107.32x+47.84 0.99992
Vinclozolin vy = 13548.09x+349.47 0.99968
Dichlofluanid y = 12211.59x-282.47 0.99971
Tetraconazole y = 10534.88x+30.273 0.99992
Procymidone y = 5272.66x-79.95 0.99903
Endosulfan-a y = 22314.09x-50.41 0.99997
Endosulfan-b y = 22313.90x-39.57 0.99997
Endosulfan-S y = 20327.64x-135.66 0.99998
Kresoxim-methyl vy = 4805.69x+64.78 0.999832
Bifenthrin vy = 5684.32x+64.95 0.99986
Tetradifon y = 17916.52+99.69 0.99998
Acrinathrin y = 10448.16x-342.24 0.99954
Cypermethrinl y = 11910.51x-56.06 0.99970
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Continued

Pesticide Calibration curve R’ value
Cypermethrin2 y = 11911.91x-52.72 0.99969
Cypermethrin3 y = 11921.85x-47.55 0.99972
Cypermethring y = 11889.77x-25.70 0.99962
Fenvaleratel y = 11283.32x-136.78 0.99945
Fenvalerate2 y = 11282.43x-115.90 0.99945
Difenoconazolel y = 6649.11x-4.73 0.99993
Difenoconazole2 y = 6649.15x-5.32 0.99993
Indoxacarb y = 10679.09x-419.06 0.99954
Chlorothalonil y = 21730.98x-3358.60 0.99900
Tolyfluanid y = 12190.66x-332.71 0.99976
Isoprothiolane y = 5240.20x+110.67 0.99990
Chlorfenapyr y = 19902.34x+8.57 0.99997
Fenpropathrin y = 5369.56x+8.42 0.99995
Cyhalothrin y = 14197.27x-617.33 0.99936
Pyridaben y = 2679.93x+18.92 0.99986
Deltamethrinl y = 14030.62x-21.77 0.99911
Deltamethrin?2 y = 13966.84x-476.26 0.99940
Azoxystrobin y = 6260.51x-71.21 0.99992
Diazinon y = 683.62x+10.46 0.99970
IBP(Iprobenfos) y = 353.06x-22.06 0.99928
Chlorpyrifos y = 482.68x+10.12 0.99974
Triflumizole y = 16.92x-5.08 0.99991
Fludioxonil y = 26.54x-2.28 0.99990
Myclobutanil y = 4747x-2.13 0.99986
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Continued

Pesticide Calibration curve R’ value
Tebuconazole y = 30.11x-2.90 0.99975
Tebufenpyrad y = 2747x-8.23 0.99991
Methomyl y = 186.25x+19.07 0.99929
Carbendazim y = 14.13x-6.40 0.99983
Acetamiprid y = 38.25x-1.05 0.99994
Thiacloprid y = 32.71x-4.22 0.99999
Dimethomorphl y = 24.58x-5.71 0.99999
Dimethomorph?2 y = 24.59x-2.76 0.99999
Pyrimethanil y = 32.06x-4.97 0.99999
Boscalid y = 22.58x-1.93 0.99999
Cyazofamid y = 5.25x-1.56 0.99985
Teflubenzuron y = 16.83x-2.21 0.99999
Thiamethoxam y = 39.07x-1.28 0.99997
Chlothianidin y = 30.02x-7.69 0.99998
Imidacloprid y = 22.65x-2.90 0.99998
Diethofencarb y = 17.10x-6.71 0.99997
Fluquinconazole y = 47.33x-7.80 1.00000
diflubenzuron y = 24.87x-7.01 0.99999
Tebufenozide y = 13.33x-1.99 1.00000
Pyraclostrobin y = 12.58x-7.53 1.00000
Pyriproxyfen y = 555x-1.22 1.00000
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Table 11. Recovery(%), LOD of pesticides

Recoveries” ”
Pesticides (%) LoD
Paprika Tomato Egg plant (mg/kg)

Lufenuron 101.2¢1.30”  101.9+1.42”  103.1#352”  0.007
Flufenoxuron 94.7+1.27 91.8+1.21 98.3+2.46 0.002
Vinclozolin 96.3+0.59 95.0+0.85 95.6+1.45 0.001
Dichlofluanid 100.9+0.80 87.3+3.94 104.2+2.88 0.007
Tetraconazole 82.3+2.02 78.9+2.44 81.0+3.93 0.003
Procymidone 97.8+0.99 98.6+1.05 101.5+3.02 0.002
Endosulfan-a+b 100.9+0.85 100.1+0.99 99.6+2.45 0.004
Kresoxim-methyl 99.5+0.89 99.2+2.02 98.0+0.57 0.001
Endosulfan-s 99.7+1.23 101.4+0.64 101.6+1.10 0.005
Bifenthrin 101.0+0.81 97.6+0.68 99.1+2.80 0.002
Tetradifon 98.6+1.10 97.2+1.48 97.0+2.22 0.002
Acrinathrin 99.9+1.95 101.5£1.62 104.3£0.85 0.009
Cypermethrin 98.5+2.30 97.7+1.96 99.7+1.14 0.006
Fenvalerate 98.5+2.24 100.7+1.24 103.4+1.94 0.007
Difenoconazole 72.4+2.42 71.2+1.29 74.7+2.40 0.004
Indoxacarb 104.1+1.50 106.7+1.94 108.1+1.58 0.010
Chlorthalonil 108.1+5.48 103.4+6.85 97.3+1.71 0.031

All values are the mean of triplicate.
Limit of detection.
MeanCV (coefficient of variation, %)
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Continued

Recoveries” ”
Pesticides (%) LOD
Paprika Tomato Egg plant (me/ke)

Tolyfluanid 10073177 105.4+2.347 82.0+1.147 0.010
Isoprothiolane 101.9+2.14 108.8+1.88 97.3+0.74 0.009
Chlorfenapyr 101.3+3.11 107.1£1.54 86.1£0.56 0.007
Fenpropathrin 100.32.63 108.2+1.49 78.4+0.47 0.007
Cyhalothrin 100.9+1.36 108.02.03 79.9+1.08 0.013
Pyridaben 101.4+2.51 106.4+1.38 81.3+1.09 0.005
Deltamethrin 113.6+3.27 113.6£1.45 86.30.83 0.012
Azoxystrobin 102.1£2.14 106.2+1.60 96.6+4.56 0.009
Diazinon 79.241.17 90.2+4.72 87.5+0.36 0.009
IBP(Iprobenfos) 96.7+6.22 87.3+5.77 98.4+0.64 0.017
Chlorpyrifos 96.0£0.80 96.9+2.64 91.3+0.40 0.003
Triflumizole 101.1+0.44 95.8+1.25 84.7+1.63 0.039
Fludioxonil 103.6+0.54 97.8+1.81 88.6=1.45 0.054
Myclobutanil 80.1+0.49 76.0+1.45 84.1+0.99 0.032
Tebuconazole 90.1+0.60 84.3+1.47 84.9+0.82 0.043
Tebufenpyrad 103.70.73 99.0£1.19 84.4%0.60 0.033
Methomyl 92.6+7.52 89.5+2.91 92.9+4.43 0.020

U All values are the mean of triplicate.
? Limit of detection.
¥ Mean+CV (coefficient of variation, %)
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Continued

Recoveries” ”
Pesticides (%) LoD
Paprika Tomato Egg plant (mg/kg)

Carbendazim 902+6.687 94241347  953+443”  0.039
Acetamiprid 104.2£1.30 103.2£1.65 110.8+£6.40 0.036
Thiacloprid 118.7+2.74 103.4+1.29 101.2+1.93 0.036
Dimethomorph 101.9+0.99 101.7+0.97 98.4+2.99 0.035
Pyrimethanil 93.0+6.19 92.4+0.32 100.2+9.18 0.036
Boscalid 102.4+1.05 101.7+1.00 100.6+2.09 0.034
Cyazofamid 107.6£4.91 78.6+£9.67 103.4£8.55 0.274
Teflubenzuron 102.2+1.20 101.2+1.04 98.0+2.46 0.127
Thiamethoxam 98.3+1.39 98.0+£2.05 97.3+2.16 0.032
Clothianidin 101.6+0.80 99.9+1.40 96.2+2.10 0.034
Imidacloprid 100.8£1.45 96.8+2.14 93.9+2.60 0.037
Diethofencarb 101.7+2.16 101.0+0.50 98.4+1.96 0.037
Fluquinconazole 96.8+£1.67 96.8+0.59 95.0+1.35 0.043
Diflubenzuron 100.0+1.30 100.2+0.92 98.8+2.24 0.035
Tebufenozide 99.2+1.66 100.5+0.77 96.7+2.09 0.033
Pyraclostrobin 99.9+1.43 97.2+1.11 98.0+3.14 0.035
Pyriproxyfen 102.8+1.29 100.8+1.01 99.3+2.26 0.109

2)

3)

All values are the mean of triplicate.

Limit of detection.

Mean+=CV (coefficient of variation, %)
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Fig. 1. Gas chromatogram of E1 group pesticides separated by
GC-ECD

1. Lufenuron, 2. Flufenoxuron, 3. Vinclozolin, 4. Dichlofluanid

5. Tetraconazole, 6. Procymidone, 7. Endosulfan-a 8. Kresoxim- methyl
9. Endosulfan—-b, 10. Endosulfan—s, 11. Bifenthrin, 12. Tetradifon
13. Acrinathrin, 14, 15, 16, 17. Cypermethrin, 18, 19. Fenvalerate

20, 21. Difenoconazole, 22. Indoxacarb
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Fig. 2. Gas chromatogram of E2 group pesticides separated by
GC-ECD

1. Chlorothalonil, 2. Tolyfluanid, 3. Isoprothiolane, 4. Chlorfenapyr

5. Fenpropathrin, 6. Cyhalothrin, 7. Pyridaben, 8. Deltamethrin
9. Azoxystrobin
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Fig. 3. Gas chromatogram of N group pesticides separated by
GC-NPD

1. Diazinon, 2. IBP(Iprobenfos), 3. Chlorpyrifos, 4. Triflumizole,
5. Fludioxonil 6. Myclobutanil, 7. Tebuconazole, 8. Tebufenpyrad
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Fig. 4. Liquid chromatogram of L1 group pesticides separated by
HPLC-UVD/FLD

1. Methomyl, 2. Carbendazim, 3. Acetamiprid, 4. Thiacloprid,
5. Dimethomorph, 6. Pyrimethanil, 7. Boscalid, 8. Teflubenzuron
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Fig. 5. Liquid chromatogram of L2 group pesticides separated by
HPLC-UVD

1. Thiamethoxam, 2. Clothianidin, 3. Imidacloprid, 4. Diethofencarb
5. Diflubenzuron, 6. Tebufenozide, 7. Pyraclostrobin 8. Pyripoxyfen
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Fig. 6. Liquid chromatogram of L2 group pesticides separated by
HPLC-FLD

1. Thiamethoxam, 2. Fluquinconazole
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AA EXAFE 34200, 11 Fol Fofo] HE4
H oHE&2 83.0%°lAH. 7MY ol HE
¥ FF& Tetraconazole 27571(80.4%), Chlorfenapyr 24971 (72.8%),
Imidacloprid 24571 (71.6%), Thiamethoxam 21671(63.2%), Acetamiprid
2117(61.7%) = oItk AE=H Foke] HEWS = 0006 mg/kg ~
1515 mg/kg oItk ZAME HZ g7t ToA 132 Ul 3870
1.0 ppme = AAHoo U5 E7Fo] AAHAUA &=
difenoconazole©] 0.138 mg/kgel AE% o] dEFZFo F4% sttt
EvtEE A4 BEAAST 1417400 o] AE=H AU 80w F
°oF HZE v &2 56.7%°lAth Eo] HE%H ¥ Procymidone 2071
(14.2%), Fluquinconazole 1571(10.6%), Acetamiprid 1471(9.9%),
Clothianidin 871 (5.7%) Azoxystrobin 771(4.9%), Chlorfenapyr 771
(49%) = oldtt. EvtEolA HEH soFe] W= 0007 mgke ~
0.604 mg/kge & UEIETH. 2 Aol 43 EnE WA HEd
=9F A% Fluquinconazole®] 7§ LE 3] 87|Fo] AAHHo] QA %=
ol 157 0] HEHo] dEFSol 9]
1712 Pyridaben©] 0.175 mg/kge] #HEH o] dEFE7Fd= A3}
Rovt Fl 7]l AeskA ek skt

7EA 9] A A 2AAG 96710 FollA 6370 HEH AEHIES

)
i
ol
o
&
v
I

65.6% ol T HEWIEE EW Procymidone 1671(16.7%),
Thiamethoxam 1671(16.7%), Pyridaben 1571(15.6%), Chlorfenapyr 13
71(13.5%), Acetamiprid 671(6.3%), Azoxystrobin 671(6.3%) ©] it} 7}
AA HEE ko] W= HA 0008 mgkg FH o 0383
mg/kgol At A& < Pyridaben©] 0.103 mg/kg, 0.108 mg/kg, 0.388
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Table 12. Quantity of pesticides residue in paprika

Pesticides PNoZ.iticx)zfe Detection range MRLs” MRLs"

sample (mg/kg) (Japan) (Korea)
Acetamiprid 211 0.036~0.555 5 5.0
Acrinathrin 29 0.010~0.137 1 1.0
Azoxystrobin 195 0.009~1.367 3 2.0
Bifenthrin 1 0.016 0.5 0.5
Boscalid 55 0.035~1.182 10 3.0
Carbendazim 27 0.038~1.167 3 5.0
Chlorfenapyr 249 0.007~0.485 1 0.7
Chlorothalonil 3 0.031~0.139 7 7.0
Chlorpyrifos 1 0.039 0.5 05
Clothianidin 171 0.034~0.380 3 2.0
Cyazofamid 1 0.284 1 2.0
Cyhalothrin 4 0.013~0.029 1.0 1.0
Cypermethrin 1 0.033 2.0 0.5
Deltamethrin 17 0.013~0.105 0.5 0.2
Diazinon 0 - 0.1 0.5
Dichlofluanid 1 0.302 15 2.0
Diethofencarb 8 0.054~0.126 5.0 5.0

Y Maximum residue limit.
? Provisional MRL.
¥ Small classification

4 . .
) Large classification
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Continued

. No. of  patection range MRLs” MRLs”
Pesticides Positive

mg/Kg apan orea

sample (mg/kg) (J ) (K )
Difenoconazole 1 0.138 0.01? 1.0
Diflubenzuron 9 0.035~0.387 1% 1.0
Dimethomorph 2 0.067~0.218 15 05
Endosulfan 0 - 05° 0.1
Fenpropathrin 0 - 2 1.0
Fenvalerate 8 0.009 ~0.038 0.50 05
Fludioxonil 0 - 0.01? 05
Flufenoxuron 18 0.017~0.166 1 0.3
Fluquinconazole 0 - 0.01? 2.0
IBP(Iprobenfos) 0 - 0.01? 0.2
Imidacloprid 245 0.037~0.760 3? 1.0
Indoxacarb 38 0.012~0.405 1 1.0
Isoprothiolane 0 - 0.01? 0.2
Kresoxim-methyl 20 0.012~0.282 2 2.0
Lufenuron 38 0.007 ~0.209 1 05

Methomy 3 2)

(Thiodicarb) 0 0.7 10
Myclobutanil 5 0.045~0.068 1.0 1.0

Y Maximum residue limit.
? Provisional MRL.

? Small classification

Y Large classification
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Continued

Pesticides Pli(;iti(\)ffe Detection range MRLs"” MRLs"

sample (mg/kg) (Japan) (Korea)
Procymidone 61 0.008~1.515 5 50
Pyraclostrobin 10 0.040~0.266 0.3 05
Pyridaben 163 0.009~0.624 3.0 3.0
Pyrimethanil 0 - 0.01? 0.3%
Pyriproxyfen 0 - 3 0.7
Tebuconazole 29 0.044~0.397 0.5 0.5
Tebufenozide 0 - 17 0.17
Tebufenpyrad 14 0.037~0.211 05" 05
Teflubenzuron 0 - 0.5 0.2Y
Tetraconazole 275 0.006 ~0.832 1? 1.0
Tetradifon 0 - 17 1.0
Thiacloprid 10 0.051~0.384 5% 1.0
Thiamethoxam 216 0.032~0.677 17 1.0
Tolyfluanid 3 0.017~0.134 2? 2.0
Triflumizole 21 0.040~0.678 5.0 5.0
Vinclozolin 0 - 3 3.0

Y Maximum residue limit.
? Provisional MRL.

¥ Small classification

Y Large classification



Table 13. Quantity of pesticides residue in tomato

Pesticides Pli(;iti?/fe Detection range MRLs” MRLs"

sample (mg/kg) (Japan) (Korea)
Acetamiprid 14 0.038~0.152 5 2.0
Acrinathrin 0 - 0.5 0.5
Azoxystrobin 7 0.023~0.115 1 1.0
Bifenthrin 0 - 05 0.3
Boscalid 2 0.375~1.017 5 2.0
Carbendazim 5 0.065~0.246 3 5.0
Chlorfenapyr 7 0.007~0.125 17 0.5
Chlorothalonil 0 - 5 1.0
Chlorpyrifos 0 - 0.5 0.5
Clothianidin 8 0.059~0.207 3 1.0
Cyazofamid 0 - 2 0.5
Cyhalothrin 0 - 0.5 0.5
Cypermethrin 0 - 2.0 0.5
Deltamethrin 1 0.012 0.5 0.2
Diazinon 1 0.009 0.1 0.3
Dichlofluanid 0 0.302 15 2.0
Diethofencarb 3 0.096~0.141 5.0 3.0

Y Maximum residue limit.
? Provisional MRL.

¥ Small classification

Y Large classification



Continued

Pesticides Pli(;iti?/fe Detection range MRLs” MRLs"

sample (mg/kg) (Japan) (Korea)
Difenoconazole 0 - 0.5 0.3V
Diflubenzuron 0 - 1.0 1.0Y
Dimethomorph 2 0.035~0.198 3 1.0
Endosulfan 0 - 05" 0.1%
Fenpropathrin 2 0.102~0.111 2 1.0
Fenvalerate 0 - 1.0 1.0
Fludioxonil 5 0.064~0.128 2 0.7
Flufenoxuron 0 - 0.5 0.05”
Fluquinconazole 15 0.054~0.269 0.017 0.7
IBP(Iprobenfos) 0 - 0.01? 0.2"
Imidacloprid 0 - 17 1.0
Indoxacarb 1 0.032 05" 0.2”
Isoprothiolane 0 - 0.017 0.2"
Kresoxim-methyl 0 - 3? 0.2Y
Lufenuron 0 - 05 0.27
xe}fi‘zﬁzrb) 1 0.02 05" 0.2
Myclobutanil 0 - 1.0 1.0

Y Maximum residue limit.
?" Provisional MRL.

¥ Small classification

Y Large classification
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Continued

Pesticides Pli(;iti?/fe Detection range MRLs” MRLs"

sample (mg/kg) (Japan) (Korea)
Procymidone 20 0.009~0.467 5 5.0
Pyraclostrobin 1 0.048 0.3 1.0
Pyridaben 5 0.022~0.175 1.0 0.05”
Pyrimethanil 2 0.227~0.241 2 1.0
Pyriproxyfen 2 0.197~0.604 1 2.0
Tebuconazole 0 - 1 0.2
Tebufenozide 0 - 17 0.1
Tebufenpyrad 0 - 05 0.17
Teflubenzuron 0 - 0.5 0.2Y
Tetraconazole 2 0.021~0.100 1 2.0
Tetradifon 0 - 17 1.0
Thiacloprid 0 - 17 1.0
Thiamethoxam 2 0.043~0.072 05” 0.2
Tolyfluanid 1 0.120 3 2.0
Triflumizole 6 0.046~0.097 2.0 2.0
Vinclozolin 2 0.033~0.230 3 3.0

Y Maximum residue limit.
? Provisional MRL.

¥ Small classification

Y Large classification
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Table 14. Quantity of pesticides residue in egg plant

Pesticides Pl\lo(;iticx)zfe Detection range MRLs” MRLs"

sample (mg/kg) (Japan) (Korea)
Acetamiprid 6 0.040~0.101 5 0.5
Acrinathrin 0 - 05 037
Azoxystrobin 6 0.016~0.036 2 0.7
Bifenthrin 0 - 05 0.17
Boscalid 0 - 2 0.3”
Carbendazim 2 0.173~0.221 3 0.5
Chlorfenapyr 13 0.008~0.075 1 0.5
Chlorothalonil 0 - 2 3.0
Chlorpyrifos 0 - 0.2 0.2
Clothianidin 3 0.038~0.082 1 0.3
Cyazofamid 0 - 05 0.5”
Cyhalothrin 0 - 05 0.5
Cypermethrin 0 - 05 0.2
Deltamethrin 0 - 0.5 0.2
Diazinon 0 - 0.1 0.1
Dichlofluanid 0 - 15 1.0
Diethofencarb 0 - 5.0 1.0

Y Maximum residue limit.
? Provisional MRL.

¥ Small classification

Y Large classification
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Continued

Pesticides Pli(;iti?/fe Detection range MRLs"” MRLs"
sample (mg/kg) (Japan) (Korea)
Difenoconazole 0 - 0.01” 0.37
Diflubenzuron 0 - 17 1.0Y
Dimethomorph 0 - 15 0.1”
Endosulfan 0 - 05" 0.1
Fenpropathrin 0 - 2 0.2
Fenvalerate 0 - 1.0 1.0
Fludioxonil 1 0.087 2 0.2
Flufenoxuron 0 - 2 0.05”
Fluquinconazole 0 - 0.01? 0.17
IBP(Iprobenfos) 0 - 0.01” 0.2"
Imidacloprid 3 0.040~0.136 05” 1.0
Indoxacarb 0 - 05" 0.2”
Isoprothiolane 0 - 0.01” 0.2"
Kresoxim-methyl 0 - 3? 0.2
Lufenuron 0 - 0.5 0.2”
xe}fi‘zﬁzrb) 3 0.029~0.126 05” 0.2
Myclobutanil 0 - 1.0 1.0

Y Maximum residue limit.
?" Provisional MRL.

¥ Small classification

Y Large classification



Continued

Pesticides Pli(;iti?/fe Detection range MRLs” MRLs"

sample (mg/kg) (Japan) (Korea)
Procymidone 16 0.013~0.243 5 2.0
Pyraclostrobin 0 - 14 0.1Y
Pyridaben 15 0.012~0.388 1.0 0.05”
Pyrimethanil 1 0.241 1 2.0
Pyriproxyfen 0 - 1 1.0
Tebuconazole 0 - 0.5 0.2
Tebufenozide 0 - 17 0.1
Tebufenpyrad 0 - 05 0.1Y
Teflubenzuron 0 - 0.5 0.2
Tetraconazole 1 0.014 17 0.2
Tetradifon 0 - 17 1.07
Thiacloprid 0 - 17 0.1
Thiamethoxam 16 0.034~0.186 05” 0.2
Tolyfluanid 0 - 0.017 057
Triflumizole 0 - 1.0 1.0
Vinclozolin 0 - 0.017 1.07

Y Maximum residue limit.
? Provisional MRL.

¥ Small classification

Y Large classification
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Fig. 7. Calibration curve of Dinotefuran standard by HPLC-UVD
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Table 15. Recovery of Dinotefuran

Injection Recovery Standard
concentration |concentration Rec(‘g/")ery Mean Lo cvV
(mg/kg) (mg/kg) ° deviation
2.0 2.032 101.6
2.0 1.974 98.7 98.8 2.80 2.84
2.0 1.920 96.0

1 .. ..
' Coefficient of variation
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Fig. 8. Liquid chromatogram of Dinotefuran separated by HPLC-UVD

_48_



.
1o

oF
o

T
o

o

G

ool L}

o
ol

20079 1€ 56 20089 1297hA] Aol A Aty

ATl A=

2

ol
nE

=
Nfo
o

)A
Ho
A
-

—

O

1|

1414, 7kA1e] 45 96zl o

-
T

g 7h= 3427, EntE

Ton

23!

Gt
s

il

o

ol

)
=
Py

%

=]
14

o

3

o A dinotefurans A A

Nl

ojn

o

el

0.3~9.7 %)HY =
2 0.001 mg/kgi-H Ht 0274 mg/kg F°] AT}

.
R

1~119 %(cv

Al

-
T

2719

3L

SRR EREE

k
QF

0

=
[€)

Tetraconazoley Chlorfenapyr)

Imidacloprid) Thiamethoxam) Acetamiprid ©] 1 t}.

= o
F2 Procymidone) Fluguinconazole)

1+ Difenoconazole°] 7=

ol

Acetamiprid) Clothianidiny Azoxystribin, Chlorfenapyr < ©l™, 56.7 %

FoHAR Bl

< ol A

UERY. 1

_49_



Fluquinconazole®] 7d% LXo] 3 g7]Fo] HAAFAA Lo} 387
= 0.0lppme =2 g FAGsAT. 7o A A AR S
% 656 %7F A& HJ o, 71 WlE+= Procymidone, Thiamethoxam)
Pyridaben) Chlorfenapyry Acetamiprid, Azoxystrobin® WElsTH &
nfE 1743 7} 378 A Pyridaben®] W7l o] o2 HEHO o
W FAFelon, diol= 387wl AA U] HgolAH

Dinotefuran< 313227} 578 5 702 %7F AE=¥dod, 50 - d&

g7l BF e sAEold

o

N
N,
o
)
o

ge AgAAnE Fvhd $E%G 0 AFHE/F0 AR G
sobabgol A@Aolth St ARAY e BrH YHow o

Ag AHsta BT = A, AakAel did ws S P =

_50_



AR e A G HEehis oteltt TR
E 52 wdstel BYslol Ak o s AAd £2 0y

e T AAF F50 FAARHHE At FEd AR F

sExelvt 3427, EvtE 14134, 7FA 96 el thE 504879 Fof A
+ %

12
of
e
5
o
—t
@
=
=
Q
=)
ftlo
X,
2,
o
ol
0
=
¢ =l
rol
.
oX,
Mo
Mo
%
)
ftlo
o
)
off
ol
R
o
A

1~119 %(cvE 03~97 %)HAR F5d & Yedlen, 153
A= #4:0.001 mg/kgHE Aol 0.274 mg/kg ol AT .

FEEAE I IR AHEAAN gzt Ay HEE
2 830 % olem, HAEWIE+= Tetraconazole » Chlorfenapyr »
Imidacloprid > Thiamethoxam ) Acetamiprid ¢t} &A% Alg F
11 diol| 58&7]F°] %l Difenoconazoleo] HAEE o] dRFZ
A gFo] Aot EulE of A "4 F°&  Procymidone )
Fluquinconazole ) Acetamiprid > Clothianidi > Azoxystribin,
Chlorfenapyr =°]™, 56.7 %2 HA=%<S YEerWth. Fluquinconazole
Aol s &7]Fol AAHAUA Fof dEFFHo| FAFsATE. 7HA]
o] AS HA =AAF T 656 %7/ AE HJerw, 1 HEs

Procymidone, Thiamethoxam »  Pyridaben »  Chlorfenapyr »

_51_



316l A

Acetamiprid, Azoxystrobin® UWEIW T EvlE 1743 7}XA

s

Pyridabene] =W 7|5 o]4

23!

ot

il

S

oF th4

=
[€)

Dinotefuran< t}&

N

o
TR
xr
iz

B

—
file)

s

vzl

ofy
G
s
iz

il

%0
s
!
o
7

s
R
\LJ

mi

WA 2 E 0]

P 5 s 088% 2 Aae B

R

T
o
<
o
o
A
o

—_
0

el
olo

e s

7} Dinotefuran

pu

B

s

b
oy

Np

olo
iy

)]

O

g7t 57" % 702 %7}

3L

o
ol
=

_52_



1. www.katl.net

o] =7

=1}
=

I, 959, ol e A7+

m!

n

(Procedures

Establishing Residue Limits of Pesticides on Food Crops in Codex

Alimentarius Commission and Foreign Countries).

2005. 24(1):45-55.

d .

s

o

]

il 2] -8 A B ZAF 2005, & FAHE 8 AL

9|

TEA

3. www.kati.net 5F2HEF5 F A}

o

A

Tor
™
oH
Ho
"o
io
rd
N

o

7. www.kati.net T4k

8. http://10.102.3.40/Apimate/ForLogin/10_login.asp

3} A%

w}
2005. 9(4):359 ~ 365.

ol A4 u ol A o]

814,

o

2003. 7(1):66~73.

she) .

3}

A AL A Fte

11. o|w 7, A, o)A .

2005. 9(4):391 ~400.

A1, 2008.

= = Reole i

5|
pud

AEEE

5o}

12.

_53_



13. The Pesticide Manual. C D S Tomlin. p. 336.

14. Philip, W. Lee. Handbook of residue analytical methods for
agrochemicals 1. 2003. p.13-17.

15. kel HE Al o473, 2001, FEX1EH. p. 242-246.

16. FAO, Joint FAO/WHO food standards programme. Codex
Alimentarius commission, pesticide residues in food-methods of
analysis and sampling. 2A(1). 2000. p.39-47.

17. FDA, Pesticide analytical manual. Vol.I. Section 103: METHOD
APPLICATION IN REGULATORY ANALYSIS(103-1). 1999.

Internet available at http://cfsan.fda.gov/acrobat/chapterl.pdf.

18. Maximum residue limits(MRLs) list of Agricultural chemicals in

foods http://www.mb.ws001.squarestart.ne.jp/foundation/search.html.

19. A FaFdA 9 71x Foke] AES A wikr]. Fold st

_54_



Usage status investigation and
residual analysis of pesticides
commonly used for export
agricultural products from
Gyeongnam area

Eun Ju Yoo

Major of Horticultural Bioscience,
Graduate school of industrial engineering,

Pusan National University

Abstract

To enhance competitive-power for export agricultural products and smooth
custom processing, it is required to manage cultivating crops to be exported
with consideration of acceptable pesticides or acceptable limit for residual
pesticides set by import countries. For this, investigate usage status of

pesticides for vegetables from the Gyeongnam area agricultural products that
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will be exported, and grasp whether agricultural products acceptable for
export are produced, so that intend to raise the safety of export agricultural
products.

With the result from the analysis of 50 components pesticides residual
amount for the 342 items of paprika, 141 items of tomato, and 96 items for
eggplant, select dinotefuran from the pesticides mnot included in
multi-component test method for multi-type pesticides. and set up simple
multi-component analysis method. The analysis result using this analysis
method is following.

In recovery test for each pesticides and corps to prove feasibility of analysis
method, the range of ration was 71~119 %(0.3~9.7 % for cv), which was
favorable level. And limit of detection was from minimum 0.001 mg/kg to
maximum 0.274 mg/kg.

In the result of pesticides residual status investigation for export
agricultural product, detection ratio for paprika was 83.0 %, and it detection
frequency was Tetraconazole »  Chlorfenapyr »  Imidacloprid >
Thiamethoxam ) Acetamiprid. One sample from analyzed samples was not
acceptable for export to Japan, as Difenoconazole was detected that does not
in Japan allowance standard. Pesticides detected from tomato was
Procymidone )  Fluquinconazole )  Acetamiprid ) Clothianidin
Azoxystribin, Chlorfenapyr in order, and its detection ratio showed as 56.7
%. As Fluquinconazole was not set allowance limit in Japan, it was
unsuitable for Japan export. For eggplant, 65.6 % of all samples are detected,
and their frequency showed as Procymidone, Thiamethoxam » Pyridaben »
Chlorfenapyr > Acetamiprid, Azoxystrobin. From one tomato sample and
three eggplant samples, Pyridaben was detected above domestic standard, so
that it was not acceptable for domestic, but acceptable for Japan as its

allowance standard was set.
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Because Dinotefuran was not included in multi-component analysis method
by one process for various pesticides, there were much troublesome in
analysing. Therefore, defined simple uni-component analysis method, which
was considered as acceptable analysis method as its average recovery was
98.8 % from the result of retrieval ratio test for analysis method apply. In
analyzed result with such method, Dinotefuran was detected from 70.2 % of
57 samples of paprika, and was acceptable agricultural product for both
domestic and Japan allowance limit.

Export agricultural products from Gyeongnam area were mainly exported
to Japan. And from investment result for pesticides usage status, most of
them were acceptable for the export to Japan with 2.5 % of all analyzed

samples were not acceptable though.

_57_



	경남지역 수출농산물에 많이 사용되는농약사용실태조사 및 잔류분석
	Ⅰ. 서론

	1. 연구의 필요성 및 목적

	2. 연구의 범위

	3. 일본의 식품안전관리제도

	가. Positive List System(PLS)
	나. 농약 검사제도



	Ⅱ. 재료 및 방법

	1. 수출농산물의 잔류농약실태 분석

	가. 실험 재료

	1) 분석대상 시료 및 성분

	2) 표준물질 및 시약

	3) 분석장비


	나. 실험방법

	1) 시료 전처리

	2) 표준물질의 검량선 작성 및 회수율 실험

	3) 기기분석 조건



	2. Dinotefuran 간편 분석법 정립

	가. 실험 재료

	1) 대상 시료 및 성분

	2) 표준물질 및 시약

	3) 분석 장비


	나. 실험 방법

	1) 시료 전처리

	2) 표준물질의 검량선 작성 및 회수율 실험

	3) 기기분석 조건




	Ⅲ. 결과 및 고찰

	1. 수출농산물의 잔류농약실태 분석

	가. 표준물질의 검량선

	나. 분석법의 회수율 및 검출한계

	다. 농약의 검출성분 및 빈도


	2. Dinotefuran 간편 분석법 정립

	가. 표준물질의 검량선

	나. 분석법의 회수율 및 검출한계 

	다. Dinotefuran 분석법 적용



	Ⅳ. 결론

	Ⅴ. 요약

	참고문헌

	Abstract


