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Abstract This study was conducted to experiment on decrease residue patterns of 7 pesticides in Korean
melon after washing and peeling. The test pesticides diluted by recommended dose and double recommended
dose were sprayed one time and then samples were collected at the 1 days (24 hours) after spray days. The
pesticides were extracted with QUEChERS method and residues were analyzed by LC-MS/MS and GC-MS/
MS. Method LOQ in 7 pesticides were 0.01 mg/kg (limit detected 0.025 ng) and recoveries of test pesticides
in Korean melon found to be 81.6-109.0%. The matrix matched calibration curves for 7 pesticides in Korean
melon yielded good linearity (+*>0.991). As results, removal rates after washing; dimethomorph 58.0% >
propamocarb 31.8% > fluopicolide 31.0% > thiamethoxam 25.6% > chlorfenapyr 22.0% > fluopyram 19.6% >
dinotefuran 16.4%, and after peeling; propamocarb 96.6% > dimethomorph 94.5% > fluopicolide 81.5% >
dinotefuran 80.5% > thiamethoxam 79.8% > fluopyram 75.9%, respectively. Based on the results of this
study, it may provide a basic safety information for the management of health from pesticide residues in

agricultural products.
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Table 1. Physico-chemical properties of 7 pesticides
Pesticide Chlorfenapyr Dimethomorph
Br C N i &) o -
o
Structure MCI /7\0 =C/H_NCO /‘\C <
Fc” N G v alns;
CH-OCHLCHs o ook CHQ[? -
JUPAC name 4-bromo-2-(4-chlorophenyl)-1 ethoxy'methyl (E,Z)-4-[3-(4-chlorophenyl)-3-(3 4 dime
-5-trifluoromethylpyrrole-3-carbonitrile thoxyphenyl)acryloylJmorpholine
Molecular weight 407.6 387.9
Vapor pressure <127 107 mPa G0°C) @i 10 1P (oth 20C)
LogP,w 4.83 2.63 (E)-isomer; 2.73(Z)-isomer (both 20°C)
Solubility 0.14 mg/L (pH 7, 25°C) 49.2 mg/L (pH 7, 20°C)
Pesticide Dinotefuran Fluopicolide
L NN R
Structure N O J/ 2o C
MO, \j:c cl /
JUPAC name (RS)-1-methyl-2-nitro 3-(t.et.rahydro-3 furyl- 2,6 dlchloro-N-[3-ch10r0-5-(triﬂugromethyl)-Zpyr—
methyl)guanidine idylmethyl]benzamide
Molecular weight 202.2 383.6
Vapor pressure <1.7 x 10°mPa (30°C) 3.03 x 10 mPa (20°C)
LogP,,, -0.549 (25°C) 29
Solubility 39.8 g/L (20°C) 2.8 mg/L (pH 7, 20°C)
Pesticide Fluopyram Propamocarb
C//o cl . CHa
Structure Q \NCMHZQ}H (CHZ)NHCOL(CH,),CHs
| Y cf
IUPAC name N-{2-3 Ch10202;Sé_ﬁﬁlﬁgfgfgigﬁzrﬁggndy1]ethyl} propyl 3-(dimethylamino)propylcarbamate
Molecular weight 396.76 188.3
Vapor pressure - 730 mPa (25°C)
LogP,, - 0.84 (20°C)
Solubility 16 mg/L (20°C) >900 g/L (pH 7, 20°C)
Pesticide Thiamethoxam
=)
i
Structure j\ \r"/\
c>j m\\f
TUPAC name 3-(2-chloro-1,3-thiazol-5-ylmethyl)-5-methyl-1,3,5-oxadiazinan-4-ylidene(nitro)amine
i 291.7
6.6 x 10°mPa (25°C)
-0.13 (25°C)
4.1 g/L (25°C)

Molecular weight

Vapor pressure
LogP,
Solubility
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Toll AREE Al E F22RUE 5% F-A
: FHo]A], SH4kEE), TIHMEREX 25% 814
D XE, EEolaR), UH I 20% U/dsHA
Y, EEEANY), EFovFeo|E 5% X2}
Ryl |lEgFR2ao|= 50% A R ¢y
E, ulo] AT FAl|AE), ZF 09T 40% A3 (4
i wiFe], vloldAFAteIA2G), 12|l EjolH B4
10% SI33HA| (3329 ofelet, AAERLE|olR) o]t 7}
AleEAIS] 2,000 mg/l FHEAE EFEZS Dr. Ehren-
storfer, Germanyoll X Fsle] ARSI =], 4 Ao
wg} LC-MS/MS2F GC-MS/MSZ &3}  acetoned}
acetonitrile® EEFEN(10.0 mg/L)yS ZAStY 83}
How, 7t AlgA Y] sley £ 9 EETE B
Table 13} ZTHMFDS, 2019).
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E2& 23 acetone, acetonitrile 2 methanolS Merck
(Darmstadt, Germany) #|%<] HPLC gradeZ +¢3} A}
|31, o] FL3 ammonium formate®} formic
acid (>95% purity)= Sigma-Aldrich (St. Louis, USA) A&
O AT tHw AN AAE FEFNA A
4% QuEChERS Extract Kit (4 g MgSO,, 1g NaCl, 1¢
Trisodium citrate dihydrate, 0.5 g Disodium hydrogencitrate
sesquihydrate)2} GA|A oA A8 Dispersive 2 mL
Fruits and Veg (150 mg MgSO,, 25 mg PSA)= Agilent
(Santa Clara, USA)9] A|FS ARSI 123 A=
ARE-3E 3-ethoxy-1,2-pro-panediol, D-(-)gluconic acid-5—
lactone ¥ shikimic acid= Sigma-Aldrich (St. Louis, USA)
A%, sorbitol® USP (Rockville, USAY ] AES T3}
o o] &3Stk Agdl AM8-H £ Milli-Q ultrapure water
purification system (Millipore Co., Massachusstts, USA)]|
o8] 182 MQ-em FFO2 A3l AMgSRAT) B3 &
FEF A4S 98 LC-MSMSSF GC-MS/MSE 712t AB
SCIEX API 4500(USA)2}F Agilent GC-TQ 7000C(USAYS
o]-g-sktt.
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133 m
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Fig. 1. Experimental plots on field trial for the pesticide residue in Korean melon.
Table 2. Commercial pesticide and pre-harvest intervals of test pesticides for the Korean melon
.. . ALY . Dilution
Pesticide Formulation o Classification
(%) Recommended Double
Chlorfenapyr EC? 5 Insecticide 1,000 500
Dimethomorph WPY 25 Fungicide 1,000 500
Dinotefuran WG® 20 Insecticide 2,000 1,000
Fluopicolide scY 5 Fungicide 1,000 500
Fluopyram SC 40 Fungicide 4,000 2,000
Propamocarb SC 50 Fungicide 1,000 500
Thiamethoxam WG 10 Insecticide 1,000 500

Source: KCPA (2019) Guideline of Crop Protection Products

YEC: Emulsifiable concentrate, "WP: Wettale powder, “WG: Water-dispersible granule, SC: Suspension concentrate, “A.L: Active

ingredient

27F 23] AA o7 FE3] AFIn AEA AN ot
€ 5o A 545 Lok S8l 22(KZ-607, Japanys
ojgste] U FAR Hle] AAL AN F H5 F

EUkS B o] g3l9ith. 7K WHe g AHEH AEE
RE XS AASIL FHOR 45HEe] e r F
FE-S FHal #dslslaL PEO] €ol 20°C WaHAsh o
s B0l ARESHRTHES UiE Ha FA 3144+
36.4 g, n=7)

HRs9 24
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T |

5ot 2L FAHE Y felEd B IEeoF
FOEAA IA] A|2016-148%, 2016.12.26.)0 F3dle] A3 a}
Aok AFZHo| g &AE AE 1kg =S E7]
(Robot-Coupe, France)Z 3| #2318 ¥ 50mL
polypropylene 941E2]ol A& 10 g Bs] AL
acetonitrile 10 mLE F7FF Hol| F&7](MiniG 1600,

SPEX, USA)E o]&3dto] 187+ sl e FE319
T8 3 Y4l @l QuEChERS Extract Kit (4 g MgSO,,
1 g NaCl, 1 g Trisodium citrate dihydrate, 0.5 g Disodium
hydrogencitrate sesquihydrate)s 23 X &7|5 o]&35} 1
B 7FsA 5o S &, YAEE]7](Varispin 15R,
CRYSTE, Korea)s ©|-&3t 3,000 rpmellA] 537+ A4E
g stk dAEEE 329 (acetonitrile F)S 0.2 um
syringe filter® &35l LC-MS/MSS] Alg-gHo =z AlE-
3L, GC-MSMS?] Z9ole AEd 1mLE 150 mg
MgSO,, 25 mg PSA7} E°]9)+= dispersive SPE tube] 2
3O1E7F A F 10,000 rpmoll A 2827 TA] FA R §H
3 0.2 um syringe filter® oj3}alo] Ajggdoz It}
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Table 3. Analytical conditions of LC-MS/MS for the pesticide residues in Korean melon
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LC Condition
Model Agilent 1290 LC
Column Shiseido CAPCELL CORE Cjg, 2.1x150 mm, 2.7 um
Flow rate 0.3 mL/min
Injection volumn 10 uL
. A: 5 mM ammonium formate, 0.1% formic acid in Water
Mobile phase . L
B: 5 mM ammonium formate, 0.1% formic acid in Methanol
Gradient program Time (min) A (%) B (%)
Initial 75 25
1.0 40 60
1.5 10 90
10.0 10 90
15.0 2 98
20.0 75 25
20.1 75 25
25.0 75 25
MS Condition
Model AB SCIEX API 4500 Triple Quad
Ionization Electrospray Inoization (ESI, Positive)
Detector temperature 250°C
Detector voltage 2kV
Run time 25 min

Table 4. Multi Reaction Monitoring (MRM) conditions

Pesticide R.TY Exact mass Species  Precursor ion - Fragment ion DPY CE?
(min) p (m/z) (m/z) V) V)
(E.2) 54 ' M+H" 388.1 165.2 61 45
) M+H* 203.0 129.0 31 19
Dinotefuran 2.5 202.1 .
M+H 203.0 114.0 31 19
L M+H" 383.0 173.0 51 35
Fluopicolide 5.5 382.0 .
M+H 383.0 109.0 51 91
M+H* 189.2 102.2 36 23
Propamocarb 2.4 188.2 .
M+H 189.2 74.0 36 35
) M+H" 292.0 211.2 26 27
Thiamethoxam 2.7 291.0 .
M+H 292.0 181.2 26 27

JR.T.: Retention time, YDP: Declustering potential, °CE: Collision energy

Al FEF AEFEHOR S|A3le] 7]71A]S KI8Tt

LC-MS/MS 4 #5248 913+ 5% (dinotefuran, dimetho-
morph, fluopicolide, propamocarb, thiamethoxam)®] %7
223 x_}/ﬂ

MS/MS AgEMS
ZAGH A EEE S
J =l

T2 njdo] BAHE AL A ste] BAsion, o
LC-MS/MS$F GC-MS/MS2] 717184 2 MRM (multi

reaction monitoring) =71 Table 3, 4, 5, 63} 2t}

MY A3
FEE 12,5, 10,50 2 100 pg/L FE=, GC- A tigt e e u%évl Flste] 3
218k 2235 (chlorfenapyr, fluopyram)2] T& AIFS Ak FA T ARl 77| #2789
, 10, 20, 50, 100 2 500 pg/L & e aHE HE FE7F AFE 0.01 mgkg, 3L

S

=2 -

&5 0.1 mgkg 0] H=% el Hrisial, #dst
Al EFE F 247 FRb g2l WA STk a=a st
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Table 5. Analytical conditions of GC-MS/MS for the pesticide residues in Korean melon

GC Condition
Model Agilent 7890 GC
Column DB-5MS (30 m x 0.25 nm, 0.25 pum)
Flow rate Helium at 1.5 mL/min

Injection volume : 1.0 pL
Injector 80°C(0.5 min hold) — 200°C/min — 280°C(29 min hold)
Pulsed splitless mode 25 psi, 1.5 min

90°C (3 min hold) — 20°C/min — 120°C — 8°C/min — 300°C (3 min hold)

Oven Total run time : 30 min
MS Condition
Detector 7000C GC/MS Triple Quad
Injection Temp. 280°C
Source Temp. 250°C
Transfer line Temp. 280°C
Tonization Electron inoization (EI), 70 eV

Table 6. Multi Reaction Monitoring (MRM) conditions

Pesticide R.T.*‘) Precursor ion Fragment ion CE?
(min) (m/z) (m/z) (V)
247 200 30
Chlorfenapyr 18.96 247 227 30
110 74 20
223 187 10
Fluopyram 17.81 173 145 15
223 196 15

“R.T.: Retention time, "CE: Collision energy

Y BAAAEE 33 whEste] AYAEES gRlaaL, B AH B A AA 5 Tk R

DA A A 7] Wol A4 (Coefficient of Variation, C.V.) PF _ (mg/kg)

2 olgste] Blagch. BAM AL (Method Limig ~ Processing facton 42y 1 4 (xﬂ gk ;ﬂ) FoF ARG
mg/kg

of quantification, MLOQ)= ¥4 o]&3le] 77|84
ol signal to noise ratio (S/N)7} 10 ©]’de] F=2 AAks} >4

Art. = =
3 . sl+8 9 s
A FHA A= 2 B o] o% 514 W AWAS A=37] 95l 5%
A]‘@(ﬂ}%k ) N T o H Aed R A2 8s A5 1o TR
Aa ey THIE e AR 00Imeke W 25 01 mgke HAOM) 258
AZEHng  NNE2qH N ~ (mg/kg) 2 81.6-109.0%, C.V= 10% ©|H = YEFETHTable 7). 1
@ =~ 1EE = BT AR BAY RS @sTel 85
W9 70-120%, ¥H 398 2] 7F CV. & *Jﬂ%ﬁ%ﬁx}
JI2HF M (Relative Standard Deviation, RSDYE= 20% ©]3lgl= 71|
AFE 2D AR QA mE 2] F 2ARsoke] 74 Zo) ol 2Esle] B A Xgo] Aekst BAmeL go)

£ Xd3l7] 93 713AG(processing factor, PF)= A% SIATHAFEA s AW ATl dAM (#548), MFDS,
= HA AA Ao woF ARl gk A=z gEAA 2017). A o)k AesAle 2% 0.01 mgkg T
o] ¥oF 2RF vEE AZATGRyu et al, 2017;  CIAL(Table 7), AR gk A& BT A7)
Kwak et al., 2019). 0.991 o]Ako & okFalei).
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Table 7. Recoveries and limit of quantification of 7 pesticides

. Fortification Recovery (%) cw? MLOQ®
Pesticide 0
(mg/kg) Rep. 1 Rep. 2 Rep. 3 Mean+SD? (%) (mg/kg)
0.01 97.8 110.5 108.6 105.6 £ 6.9 6.5
Chlorfenapyr
0.1 93.1 98.4 89.9 93.8+43 4.6
) 0.01 108.4 103.3 102.9 1049 +3.1 29
Dimethomorph
0.1 99.6 100.2 94.2 98.0+3.3 34
) 0.01 102.3 92.2 106.2 100.2+7.2 7.2
Dinotefuran
0.1 93.2 98.2 88.1 93.2+5.1 54
Lo 0.01 113.5 107.6 105.9 109.0 £ 4.0 3.7
Fluopicolide 0.01
0.1 93.6 99.2 97.3 96.7+2.8 2.9
0.01 76.6 85.6 82.6 81.6+4.6 5.6
Fluopyram
0.1 99.3 104.2 94.3 94.6+£2.6 2.8
0.01 97.3 92.1 94.3 94.6+2.6 2.8
Propamocarb
0.1 90.2 94.1 96.9 93.7+34 3.6
) 0.01 101.5 108.4 102.3 104.1+3.8 3.6
Thiamethoxam
0.1 100.8 108.7 96.4 102.0£6.2 6.1

9SD: Standard deviation, "CV: Coefficient of variation, “MLOQ: Method limit of quantification

MEo e sof &7

SAE A ellA AxE sk AEAY WHE oF
Aol selsteta 54, Az, 71738, oFAl A=
AR F AR, a2 vg A SoE A% 99
WF=t}h(Park et al, 2012; Choi et al., 2018; An et al.,
2019). 5F orAALgY|EHO g AEd Folo] A FH )]
A ZFEL  dimethomorph 1.087 +0.020 mg/kg, propa-
mocarb 0.646 £ 0.042 mg/kg, fluopyram 0.371 +0.023 mg/
kg, dinotefuran 0.269 £ 0.020 mg/kg, thiamethoxam 0.180 £
0.004 mg/kg, fluopicolide 0.090 +0.003 mg/kg, ~22] 3L chlor-
fenapyr 0.043 +£0.001 mg/kg®] =02 UERgTh SHAARE
e ) == Axdt ZeJoA= dimethomorph
1.748 £ 0.026 mg/kg, propamocarb 1.345+0.042 mg/kg, fluo-
pyram 0.460 + 0.040 mg/kg, dinotefuran 0.421 +0.019 mg/
kg, thiamethoxam 0.349 +0.009 mg/kg, fluopicolide 0.168 +
0.007 mg/kg, 2] chlorfenapyr 0.091 +0.007 mg/kgS]
AFEFS HAATH(Table 8). IA & AIHS T 5F 7
o] Wsh= Table 99F 74o] 2.2-58.0%(F Wl 2.48)=2 74
He A%S B¥ed, 2 5 dimethomorph®] #HFHo]
0.734 mg/kgS = MH O A3t 7hAgo] 58.0%(HF A2
TR 7P =33, 2 U222 propamocarb?] ZHFHo
0.917 mg/kglZ 31.8%(HF FEXT)9 g BT
Dinotefuran®] ZH7&-S 0.263 mgkgl 2 2.2%(7]15% 4t
Ty 7P W S BYet, AFHoE Qe I
o R Biske YT oA Al tat e
THp ulE AEFA 129,60 E2 HEE A

filo

1

|

AF
=

F

3
At
Polat and Tiryaki (2019)°]] ¢J&Pd FEE3} 2kg-l

ol
o

2 ARG § 257 AFHCE a3 ZHRste FoF AlA
A, HIZEA E2k1 chlorpyrifose] A|A&o] IF4 5k
acetamipridi T} & H| &2 7Har|o] IAFA o] LS E
A AAEE 7ol Jom, Aguilera et al. (2014) A
Ho® gk T AAES FHISETMATK,, )2k FH
Zgo] EaL woFe] AFALE WS WAVE JHaL &3l
B Aol AlFes s MY =& Fass B
dimethomorph= B3 %4
ALSHAl YERRAL, 2
g gagd 4
oF 780l thet Fele] F51871=(MRLyE E¥ chlor-
fenapyr & 55291 skl Wellde 71T H Wi AET
REllA AlF A FeF 2ROl =

O1}(Table 8), dimethomorph (7153 3wl AE)9}
propamocarb (W AE)0] 27| ZHREo] MRLE %2
31 THMFDS, 2019). MRLE Z35 283l thafA= A
A s T FellEE I F e A A
Al A2019-925 ) e) AAPE 51871380l A8

d 7|2 MRLe] 23EA] o} sof HFz Q13 o
olle BAI7F fle Ao vesitt

A

TE

HEMAH E 59 TR

ABAAN wE F9)9) B ARAS hAAETIE A
EZT)A fluopyram 0.148 +0.009 mg/kg, dinotefuran 0.081 +
0.001 mg/kg, dimethomorph 0.065 £ 0.002 mg/kg, thiame-
thoxam 0.035+0.001 mg/kg, propamocarb 0.025 = 0.001

mg/kg, fluopicolide 0.016+ 0.001 mg/kg?] =22 =4 1



Table 8. According to the treatment method of 7 pesticide residues in Korean melon

Concentration (mg/kg)
.. MRL? L Raw product Washing method Peeling method
Pesticide Application dose
(mgkg) PP (mg/kg) (mg/kg) (mg/kg)
Rep.1 Rep.2 Rep.3 Mean=SD” Rep.1 Rep.2 Rep.3 Mean+SD Rep.1 Rep.2 Rep.3 Mean=SD
Recommended ~ 0.044 0.042 0.044  0.043+£0.001 0.041 0.048 0.037  0.042+0.006 N.D.° N.D. N.D. -
Chlorfenapyr 0.5
Double 0.098 0.084 0.091 0.091+0.007 0.076 0.064 0.074  0.071+£0.006 N.D. N.D. N.D. -
Recommended 1.109 1.070 1.081 1.087+0.020 0.572 0.568 0.588  0.576+0.011 0.066 0.063  0.065 0.065+0.002
Dimethomorph 0.5
Double 1.724 1.745 1.775 1.748+0.026 0.704 0.737 0.760  0.734+0.028 0.095 0.099  0.097 0.097 +0.002
Dinotefi 0 Recommended  0.281 0.280 0.246 0.269+0.020 0.266 0.249 0.274  0.263+0.013 0.080 0.080 0.082 0.081+0.001
notefuran .
Double 0.440 0.403 0.420 0.421+£0.019 0.328 0.370 0358  0352+0.022 0.085 0.076  0.086 0.082+ 0.006
Fluopicolid 05 Recommended ~ 0.093 0.088 0.090 0.090+0.003 0.083 0.076 0.077  0.079+0.004 0.016 0.015 0.016 0.016+0.001
uopicolide .
P Double 0.160 0.173 0.172  0.168+0.007 0.115 0.116 0.116  0.116+0.001 0.031 0.030 0.031 0.031+0.001
Fl 20 Recommended  0.362 0.397 0.355 0.371+£0.023 0.330 0.374 0316 0340+0.030 0.158 0.145 0.141 0.148 +0.009
uopyram .
by Double 0.502 0.422 0.457 0.460+=0.040 0.390 0.333 0.387 0.370+0.032 0.117 0.107 0.110 0.111+£0.005
P b 0 Recommended  0.680 0.660 0.599 0.646+0.042 0.619 0.623 0.570  0.604+0.030 0.025 0.025 0.026 0.025+0.001
ropamocar .
P Double 1.393 1.325 1.316 1.345+0.042 0.893 0.874 0984 0917+0.059 0.046 0.047 0.045 0.046+0.001
Recommended  0.176 0.184 0.180 0.180+0.004 0.172 0.172 0.154  0.166+0.010 0.035 0.035 0.036 0.035+0.001
Thiamethoxam 0.5
Double 0.358 0.344 0.340  0.347+0.009 0.242 0.279 0.254  0.258+0.019 0.080 0.064 0.066 0.070+0.009

YMaximum residue limit, ”Standard deviation, “Not detected
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Fig. 2. Residue pattern after washing and peeling. (A) chlorfenapyr, (B) dimethomorph, (C) dinotefuran, (D) fluopicolide, (E)
fluopyram, (F) propamocarb, and (G) thiamethoxam.

EPAL, chlorfenapyrs #3384 mgko g Jepste}, ok kg, dimethomorph 0.097 = 0.002 mg/kg, dinotefuran 0.082 +
ARE7IE wEF Aol fluopyram 0.111 +0.005 mg/ 0.006 mg/kg, thiamethoxam 0.070 £ 0.009 mg/kg, propamocarb
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Table 9. Reduction rate (%) and processing factors (PFs) of washing method and peeling method in Korean melon

o o Washing method Peeling method
Pesticide Application dose - - - -
Reduction rate (%)  Processing factor ~ Reductionrate (%)  Processing factor
Recommended 23 0.98 - -
Chlorfenapyr
Double 22.0 0.78 - -
) Recommended 47.0 0.53 94.0 0.06
Dimethomorph
Double 58.0 0.42 94.5 0.06
) Recommended 22 0.98 69.9 0.30
Dinotefuran
Double 16.4 0.84 80.5 0.19
L Recommended 12.2 0.88 82.2 0.18
Fluopicolide
Double 31.0 0.69 81.5 0.18
Recommended 8.4 0.92 60.1 0.40
Fluopyram
Double 19.6 0.80 75.9 0.24
Recommended 6.5 0.93 96.1 0.04
Propamocarb
Double 31.8 0.68 96.6 0.03
) Recommended 7.8 0.92 80.6 0.19
Thiamethoxam
Double 25.6 0.74 79.8 0.20

0.046 + 0.001 mg/kg, fluopicolide 0.031 +0.001 mg/kg®] &=
07 =& AFFS B oH, chlorfenapyre SHIAME7|E
Ax7et sl A wvte R velstt AAEAA
of me AFF Wste AHe 3 AR Wttt 60.1-
96.6%(EH 29.28)¢] & Fo= PAEE AT HieH,
1 % propamocarb®] ZHFEC] 0.046 mgkgl Z AAA| A
of M 7HAgo] 96.6%MF FETE TP =R, T
TR 22 dimethomorph®] ZHF3©] 0.097 mgkgl = 94.5%
(uHa]: N—TJ.‘.?-)QJ HAagES B u0pyraIn9] A
0.148 mg/kgS & 60.1%(71FH AET)9] 714 o 4Aag
S BHetl, AEAAR Qg Felo woF IR W
TLT oA Aol et 7T AEo wiT AET
AaEe Aol 101-1260= AlHd] mE fadde g
2] fFAFSH H&S B9 t(Table 9).

Lim et al. (2019)°] ¢J3hd <] Blojo|] w2 cyenopyrafen
AR B4 0.461 mgkedll A 0.024 mg/kgS 2 94.8%
(19.24) ZHA3F9 AL, cyflufenamid= 0.138 mg/kgellAl 0.009
mg/kgS 2 93.5%(15.30)] 7HAagS Hied, 2 A+ 2
3} Bpol, gl W2 Hkolo] A A AR 213 etofenprox

o ARl A Hiske A AR AFHE B
(Kim et al., 2012; Lee et al., 2013; Lee et al., 2017; Kim
et al,, 2018). 22802 H99] HAAL AA}NIE W ¥
of R Wsle AlHslgle Huct & For FaHe

B B3lom, FelE AHste Aun s Al
YA Aol AREF w2 Haste + Ug Ao

HolXt},

Lo rr

1EAHF &

Fele] AlF 2 AAA A wE A oA THAlTE
Table 9141 AAIgE e} 7Ho] A0 F 213t chlorfenapyr
o] 7FAFE 0.78-0.980100H, AAA A w2 7H
FE AAgre] A nivte 2 AE o] AAEHA Xt
%At} Dimethomorph?] 7 A= A& SE 73 0.42-0.53,
AL AAT A$ 0.0622 A= o™, dinotefurans
0.84-0.98, 0.19-0.30, fluopicolide:= 0.69-0.88, 0.18, fluo-
pyram= 0.80-0.92, 0.24-0.40, propamocarb= 0.68-0.93,
0.03-0.04, thiamethoxam< 0.74-0.92, 0.19-0.202.2 Z}zt
AEHT. & ATelN Asle] A} AAAA HYo=
olal] 7FAG7E B 19]9HO. 06098}_i oA 2
(mgkg)el 7HHE o2 el HAHUSTS AL, 7H

AT ol ers 7] ARG ] Fado] w5

oJu)al7] wiiZell  dimethomorph, fluopicolide % propa-
mocarb®} Zro] HIFFA SFA7} HlaLd] A AAEE &2l
& 2= 9)9iu).
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el MH R HE MA ME s R H2

OTHEI* - Y - MK - HTS - YIS - HHE - kst - AQYZ - YU
FYFABEARIA FEAY, AAREF/1EA YFFIAFATE

2 o B Aves FH AN #AdM AE W=rF =91 7745 (chlorfenapyr, dimethomorph, dinotefuran,
fluopicolide, fluopyram, propamocarb, thiamethoxam)ell tiall QPAAME-71E2 QPAAME71E HRFOZ A & A1F
I AAA AN mE s AR HSkE RISt AREke] 42 QUEChERS ol Fato] HAe] £ LC-
MS/MS$F GC-MS/MSE o]&3le] Ak Bt} Chlorfenapyr 5 752] AEo] thal 382 81.6-109.0%2]
HAE BAA, C.V. (Coefficient of Variance, %)= 10% °JUZ YelTh AZeHAl= 25 0.01 mgkg ©I9,
matrix matched 7@41¢] 2402 0.991 o)de] ARAF()E Bl £ A+ Falol AT BAHEYS BRIE.
Aol w2 742 dimethomorph 58.0% > propamocarb 31.8% > fluopicolide 31.0% > thiamethoxam 25.6% >
chlorfenapyr 22.0% > fluopyram 19.6% > dinotefuran 16.4% <TO2 UERG, AAA|A w2 ZA4AgS
propamocarb 96.6% > dimethomorph 94.5% > fluopicolide 81.5% > dinotefuran 80.5% > thiamethoxam 79.8% >
fluopyram 75.9% 02 =2 74AES HATh

Molof 717 ek, 391, A%, A4 A7




	참외의 세척 및 껍질 제거에 따른 농약 잔류량 감소
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	Literature Cited
	요약


