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Abstract

BACKGROUND: This research has investigated the
residue patterns of insecticide flubendiamide on three
species of peaches with different surface forms, and the
residue amounts of them when mixed with a spreader.
METHODS AND RESULTS: Pesticide used for field
application on peaches was 20% flubendiamide of
suspension concentrate(SC) and was sprayed at a
recommended rate. The residue amounts of flubendiamide
in peach were analyzed by HPLC equipped with UV
detector. After the observation with a microscope, the rank
of fuzz amount on peach’s surface was Kurakatawase,
Wolmi in descending order and Cheonhong did not have
any fuzz. The residue amounts of flubendiamide were 0.54
mg/kg for Kurakatawase, 0.43 mg/kg for Wolmi and 0.10
mg/kg for Cheonhong, respectively. When flubendiamide
was used with a spreader, polyoxy ethylene methylpoly
siloxane, the residue amount for Kurakatawase barely
changed at 0.55 mg/kg regardless of mixing with a spreader,
and at 0.53 mg/kg for Wolmi. In Cheonhong, the residue
amount was 0.48 mg/kg, which increased by 4.8 times due
to the use of a spreader.

CONCLUSION: This result indicates that the residue
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amounts of flubendiamde were affected by the surface
forms of peaches, and in the presence of a spreader the
residue amount did not increase in fuzzy species, but was
affected greatly for species without fuzz.

Key Words: Flubendiamide, Insecticide, Peach fuzz, Residue
amount, Spreader
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SOk A T Al A VIS A= SRICEE F
ofe] ozietal 54, =S HH, ApER, e A4S,
5ok A, AL 9 7)1 59| SitkJeong et al, 2004)
o] T A= FHE AAA = AEA BHY =2, R &
o ], TRl theh FHA v], FHS ks AT 59
SAel whe} goke] o] Aolsin] A= AFEel e AA
93-S v XA FYtHEdward, 1974; Hill and Inaba, 1990;
Kim er al, 1997, Lee et al, 2004; Lee et al, 2005a;
2005b; Lee et al, 2009a; 2009b; Hwang et al, 2011).

E5oH Prunus persica (L.) Batsch]i= %] #{Rosaceae)
AHFE(Prunus) H5°0H5(Amygdalus)©ll &8k =t
A AR SEUFAA 71dEen &, f71A 9 vekst
HIERI RS SHrekal ol ik ofdet 553 s Ay
3L lef AepEA Rk ofue} ofg] 7] Tk AEe] dER
gg] o] &% JtHKim ef al, 1999; Youn and Kim,
1999). 2010 “sHFAFAE SAAL R w2, -2uet
o] Haol AEAS 12,638 haoll Eata, F AR
198,317 ton®l @ah= 21 0% e
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Ssobe] AEiAl7]E ake vk ojFol7] wiel A

7 % alFel 9 ek 2 AR el k. u
A WaE BAE 98 soke] Algo] MAole} & 4 9

. Beotel] 55E Fok] e F 166ETolH o] T AF
A7} 80%F, AtAl7E 8455, AEAE 1355, Az HA
7} 1355°] 3ltiKorea Crop Protection Association, 2012).
o] % flubendiamidet dicaboxamider] H]ZFA A5A|
278 XA S-S st BaokebY, Haod A
W, &Y =y, sphl 5] WAle] AREE AL Qlnh
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FeeHARl HRe 99 W G, 3, o) e, 35
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= 4 QHKim ef al, 1999). 1A H Bgols F5ol u}
] FE7F vheFay] wiitel weke] FaF Aozt &
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o}o% AZAE Zgst] A 9oM(Choi and Yu,
2009; Yoon et al, 2011), o]& Q13+ soke] 5o
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weh] 2 olpe] BAL o] FHt thE Bgol 3%

TS AAgste] ASEA flubendiamide?] RS AR
o, B3 ARA| Ao W AFES 2SI okdA o)

o 71xA5E Egske d vk
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RS
H ]640 2011L:] ﬂALHC ;‘gE

= e ojxH - a]—a] 27
BAEEG71Ed HEESo Al@AA =, et
Bool F52 259 AHKurakatawase), %U](Wolmi)
5

4 %1&(Cheonhong)©] 3Lt

NE=R

B 20% EFHITjolo|= ‘ﬁ}b}—?ﬁﬁl[ﬂubendiarrﬂde,
MUF, F=AB(F)NE AHasla, A2 EesAled
AL EA4Q1 AAl[polyoxy ethylene methylpoly

siloxane(PEVE), P97} F=(H]E AHSISIE Flubendiamide
(99.9%)°] #F#-> Dr.Ehrenstorfer(Germany) =56
Jsto] AREsIGlem Al soke] Ee]§letA] A2 Table
13} 2K Tomlin, 2006).

O A I AETE

ORA| ] A QP TIEel wet g 7Y A7 23]
A 01 flubendiamide®] 7% 4,0008] 3|48t} A}
431991, PEMSS] 74 6,0008] 343l flubendiamide
Fok} &3} hralgltiKorea Crop Protection Association,
2012). Al AE Al 770 40 psi] 584 EH71E ©
gato] okdo] 55 ALw TS| AEalth AlEE A
TR Ust 719 Epoks 15 /1Y Este] SA] AY
AR o]Falglon, ogH Hpols FAE S48t 743t
o 5 24 A7bA 20T WEare] BashHA AlSE AR
skt

Alet

Acetone, acetonitrile %! r-hexane-2 Burdick & Jackson
Co.(USA)9] &okbiitAl8-& AHEsIglth Florisil SPE
cartridge(l g, 6 mL)E Varian Co.(USA)E AHE-3ISIT
Celite 545+ Junsei Chemical Co.(Japan)2] CP(Chemical
pure) e AHE-3F3 9™ sodium chloride(:=% 99.5%°17)
9} sodium sulfate anhydrous(z=% 99.0%°1’d)+ Junsei
Chemical Co.(Japan)®] GR(Guaranteed reagent)yw< At
£33l

Flubendiamide2| &7 s &4 A 2|8 Al
5ol AR 25 g& AEdte] acetone 100 mLE 7}t
% homogenizer “gollA| iL Aslsla Celite 5457} 2=
biichner funnel “goll4 7¥3t, o]#gt 3 dichloromethane
o= 23 | FE3lo] anhydrous sodium sulfate® &
FAZ o] FENE 40C T8l A 558 5 10
mL2] mrhexane/acetone(8/2, v/v)oll A&kl A=
sy A= florisil 10 g3 anhydrous sodium
sulfate= 22 52 FX% chromatographic column(16

Table 1. Chemical structure and physicochemical properties of flubendiamide

Flubendiamide
| O HsC CHs ©
s CHs
Chemical
structure
CF3
CFh

Chemical name 3-iodo-N*(2-mesyl-1,1-dimethylethyl)- A-{4-[1,2,2,2-tetrafluoro-1-(trifluoromethyl)ethyl]-o-tolyl}phthalamide

42 (25C)
In water 29.9 ug/L (20C).

Log Kow
Solubility

In methanol 26.0, acetone 102, ethyl acetate 29.4 (all in g/L)
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mm LD. x 40 cm, PTFE #2)ol] oA A4&3t A 55 7}
o]-_]_ 60 mL2] rn-hexane/acetone(7/3, v/v)2.& £&3}0]

=3519tE 5% A% AALE 2 mL acetonitrile 0.2 A&
6H stal HPLC/UVDel| =8]8t et chromatogram/\c}
] peak areas FETHFIAI W] IS *1_ 33
o BX7|7]19] BN FALE Table 28 2t} s A2
flubendiamide working solutions 7} % T2 &
ot Al 25 gell H7kste] 2H7ke] 2ol 0.2 mg/kg 2
1.0 mg/kgel A 3+ v 719 WHoR FF, Al
¥ HPLC/UVDZ £438to] 74 flubendiamide?] &+

FE ARt 3 SeEs Feisich

Table 2. Instrumental conditions for residue analysis of
flubendiamide in peach

Instrument YoungLin ACME 9000 (Korea)
Detector UV Detector
Column Gemini-NX 5u C18 110A

(4.6 mm x 250 mm id., 5 um )
Mobile phase Acetonitrile/ Water (70/30, v/v)
Column Oven 30C

Flow rate 1.0 mL/min
Injection volume  20.0 uL
Wavelength 210 nm
Retention time 6.3 min

2y oy

5%0} HEY
Seob 39 9o AHE wEsh] flaf 74 55 i
= ﬁx}ﬁulﬁ(Lelca Microscope DM 750, Microscope
Services Ltd., UK)2.Z 100] ﬂmé}ﬁ 29 Avh= Fig.
13} 2okt ot 3py) & 99 k2 ol 7 Bk,
arjs PR A2 oo g 7}5/\39—”1 AE2 "ol glo]
sk THe 7R AL Seldr 4= glgih EE Boeolo]

A 4re)

739 168.0+26.1 g, Ao 79 162.1420.3

g, AE A9 156.04322 go & Yeht 7+ 5 1l 37

Aol 34 e Ao vEtrk

38 A

Flubendiamide?] #7412 Table 33} o] %57
o] ATAGEE) ol 0999 olow WAL 9
i@ A429& HeR)Slom HPLC/UVD Aol el &4
Z%2 4.0 ngelT HESHE 0.02 mg/kgol‘?,i‘ﬂr zF
] Boeol A|Bo] 3t flubendiamide?] Z-F-EA] B

A7) I3kl ofo] MEHA b 2—%0} RER)

tlo o B 0 of

flubendiamide?] ¥F#< 0.2 mg/kg ¥ 1.0 mg/ kg
o=z AHzste] 348 At A7 Table 49} 2] 81.1~
91 9% B3I 0w, Wol A4 (coefficient of variation, CV)

= 1.2~47%% Jep} dFsek B4 752 70~120%2)
ﬂ TEY 10% o2 BlolAlTE Witk

Table 3. Parameters of calibration curve for residue analysis
of flubendiamide

Pesticide Slope Intercept r* MDA (ng)

Flubendiamide 1.3818 -4.4022 0.9999 4.0

a)MDA, Minimun detectable amount

Table 4. Recoveries and detection limit of flubendiamide
in peaches

Fortified
Species  level
(mg/kg) 1 2

Recovery(%) LODY

3 MeanssD” (mg/kg)

Kuraka- 02 855 894 839 86328
tawase 10 816 88.6 830 844437
02 843 89.8 919 88.7+39

Wolmi 0.02

10 91.8 904 89.7 90.6£1.1
Cheon- 02 825 886 81.1 84.1+4.0
hong 10 815 8.3 886 855136

93D, Standard deviation; YLOD, Limit of detection

Fig. 1. Photomicrography of surface of peach species by microscopy(x 100).

A : Kurakatawase, B : Wolmi, C : Cheonhong
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et} F5 TFE HAEA PR TIEe] 7 14L A7t
A 79 114 23] A¥skes 4ol Stk Korea Crop
Protection Association, 2012). ¥ ol A= eFHAREY]
woll et flubendiamide H48kA1E Aarato] €O ool
U2 Al 7HA] el FFel gt ok Rkt dotk
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ol mEt kel of' W3t QEAE dopr Al 319l
ok A[E717E 5] Wt 25 265 Colglon, Ha s
5 72.3%, Bt RS 1.7 mmo| gl
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Table 5. Residue amounts of flubendiamide in different
peach species by application types

Applicatio ) Residue amount (mg/kg)
Species 3
n type 1 2 3  MeantSD
Kurakatawase 0.55 0.52 0.54 0.54+0.02
Flu” Wolmi 047 045 036 0.43+0.06

Cheonhong  0.11 010 0.11 0.10+0.00
Kurakatawase 0.52 0.56 0.56 0.55+0.03
Wolmi 050 0.53 0.54 0.53+0.02
Cheonhong 050 046 0.56 0.48+0.02

a)SD, Standard deviation; b)Flu, Flubendiamide application;
9Au+PEVS, Fubendiamide with polyoxyethylene methylpolysiloxane

Flu +
PEMS?

Flubendiamide J5=3b#] Axs 753 24 A3 &
T W9t A Table 59} #2o] elx] 0.54 mg/kg,
AujofA] 043 mg/kg, &M 0.10 mg/kgo = et
g, Enl, A £o® =9kt olgjst A¥E Fig. 19 9
n7 ApRlofAjep o] Epote] 5 W H9| ool wp2t
FErEFo] Al Ato|7h vz Al BTty ' <ol 7H
B2 AeMe 7 w2 2HER1 0.55 mg/kge YER]
lom, "ol A9 glo] xHo] wjrele F5 AIelMe
7P gk Rl 0.10 mg/kgS YERo] Hool 119
FEl7b 2Rl A FFE mAlE R ERIFgloH
Ho] 7P W ] AR "ol gl ATHT AR
o] 54 A% o W& Aow vehyth o]ydt A= Lee
5(2004)0] FFo] AHEFHFAI Ol nA= T2 ARkl tiste]
B3gk A Ays} o] Yol gl Hgoks "ol gl 5%
ofell nlal] FFAE 2 F9] FoF F-algko] 1.94] Fhsh=
Ao} v]5=3t oktolSltHLee et al, 2004).

Flubendiamide$} A2A] PEMSE &7 *]2|3}3& ul
Bol FE9 flubendiamide?] Hr RS ol
Az o) ARl BAIRle] 0.55 mg/kgol3lom, Ll
A& 053 mg/kgO® YER} A3A|S] AR R QI F-3)
o] 0.10 mg/kg Z7HE itk Eiel "o] 9l AEolMe
o] 048 mg/kg o= VERL -8 4.84] SR AR
S Btk
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e do] W AelA 7Hd A YrERY 0.54 mg/ kgl
on, dujoA] 043 mg/kg, 1213 HFolA 0.10 mg/kg
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