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Residual Patterns of Strobilurin Fungicides in Korean Melon under Plastic Film House

Condition

Eun—jeong Park, Ju—Hee Lee, Tae—Hwa Kim, and Jang—Eok Kim"(School of Applied Biosciences, College of
Agricultural Life Science, Kyungpook National University, Daegu 702—701, Korea.)

ABSTRACT: The strobilurin fungicides, azoxystrobin and kresoxim-methyl, were investigated to know the
biological half-lives and dissipation pattems in Korean melon under plastic film house condition. Used
pesticides for field application were 20% azoxystrobin of suspension concentrate and 47% kresoxim-methyl
of water dispersible granule. Two pesticides were sprayed at recommended and double dose rate. Pesticide
residues in Korean melon were analyzed until 14 days after application. The azoxystrobin was analyzed by
HPLC equipped with UV detector after cleanup with florisil glass column. Initial residue concentrations of
azoxystrobin in Korean melon at recommended and double dose rate were 0.09 mg/kg and 0.14 mg/kg,
respectively. Those were less than 0.2 mg/kg maximum residue limit of Korean melon established by
KFDA. The biological half-lives of azoxystrobin in Korean melon were 4.7 days at recommended dose rate
and 7.8 days at double dose rate. Initial concentrations of kresoxim-methyl which was analyzed by
GLC-ECD in Korean melon at recommended and double dose rate were 0.10 mg/kg and 0.23 mg/kg,
respectively. Those were less than 1.0 mg/kg, MRL. The biological half-lives of kresoxim-methyl in Korean
melon were 4.1 days at recommended dose rate and 4.8 days at double dose rate. The residue amounts of
both pesticide was lower than MRL and biological half-lives were not so long. Because the weight of
Korean melon under plastic film house condition was fast increased during cultivation.

Key Words: Biological half-life, Strobilurin Fungicides, Azoxystrobin, Kresoxim-methyl, Korean melon
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AHTAIR] azoxystrobin(99.7%) 7} kresoxim—methyl(99.8%)
o] ¥#%-2 Dr. Ehrenstorfer(5) 25 3130 AR}
Aom Ag Foke] T2 Table 13 2} 34| A}
49 azoxystrobine 20% W=shl(AEE: QEMD, kresoxim—
methyl 47% V3341 (Pdrg:aiu)A]) & Azsisich zt
Fgoko] B8 913} acetone, acetonitrile, dichloromethane,
ethyl acetate @ n—hexane-> Burdick & Jackson(U.S.A.)
AFEAE FoRHREAl - AlokS Felste] ARSERITE AR
o] AAE 9% glass column(AE 16 mm)2 FQA=
florisilo] 2™ Sigma—aldrich Chemical Co.(U.S.A)A}]
F9127(60—100 mesh, FRHEHEA4)& 74l8te] ARG
t}h Sodium sulfate(GR%) % sodium chloride (EPH)<
Junsei Chemical(Japan)ollA] T-}1sto] AME3F3ITY.

AT w8l oAl AR
AAERE AR AT dizbd SAe]el 1A1E Al

AR g9 #ZeA 2 wrke] S ARSI Al el
AR 2 ( Cucumis melo L)) 5L MECZ 2007
1290l AAslo] o]54121 2008 4 Qe F2& X263l
om o] FAARI A o] AL Zro] A upir] ol
uwebd Z 5 m X Zo] 75 mo| w2 udake-A el
ABTE % 2 m X 4ol 10 ma/|2 785 Aelstal, Al
S wj X oAy 3ukEo R sl om gtk
o] oS WA 98t # 2 m X Aol 1 me] A
E ARl el tigh woke] Ax s HeREAFA
9] SFHARE7|Eol =310 2008 6 13Yol| azoxystrobin
20% NFFEAIE 8 mL/20 L(2,5008) 34, 715=%) 2
16 m/20 L(1,2508) 3)A, &) 3]s}, kresoxim—methyl
47% 3= 6.7 2/20 L(3,0008) 34, 7)) 9
13.4 g/20 L(1,5000] 3|4, wizk) =02 A sto] -2
HE715 ARESto] AlET Aol FuF AESSITh oA
A F 2 ARMFENO, 1, 3,5, 7, 10 W 149704 B2 H
7F st ARE 1571 o FAQIR AFH SISl o] Al
S AETEE XA s 2Aste] AR 2l
siglom SA| At & ZEkAay §7]0] Y dast &
HEAE w71 —20°C 9] WEarel] Bl

FoF 24
sk FAE 25 g FTFsto] FH3kL acetone 100
mLE 7}3F & homogenizers ©]-&3t] 12,000 rpmoZ
i Bk nh FEEelT o] FEHE Celite 5457F 24
Biichner funnelolA Ztods} 3 3 1,000 mLo] ¥+
2§71 55 500 mL, AFC% ¥ FHS 50 mL
9} dichloromethane 50 mLE 7}st1 3% E<t AHsH
EE0] AXAF} dichloromethane®< sodium sulfate
anhydrouss< S¥AA EFAI711L A4s5715 ol &3t
o AT % florisil 10 go] % # glass column®l
A AAsESIT
Azoxystrobin¥} kresozim—methyl®] F& 4 Fujz}4g
< FUsion AR AR e £ LE8WE o
g3l Foe 4EAF Azoxystrobin®] AAE= florisil
o] 4% columne n—hexane 100 mLE A3} A7 &
5 419 AEE n—hexane 10 mLel| Agsficlo] 7131 ethyl

Table 1. Chemical Structure of azoxystrobin and kresoxim—methyl

Azoxystrobin Kresoxim—methyl
N7 N CHs
Structure OMO (j/;\o)\i? OCH
CN CHIO Aot 3 T N
[UPAC Name methyl (E)—2—{2—[6—(2—cyanophenoxy) methyl (E)—methoxyimino[ 2—(0—tolyloxymethyl)

pyrimidin—4—yloxy Jphenyl } —3—methoxyacrylate phenyl]acetate
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acetate : n—hexane(5/95, v/v) &g 100 mL%} acetone

: n—hexane(20/80, v/v) £3-&4 30 mLE 2HUZ &%
NAX w#th A48l acetone : n—hexane(20/80, v/v)
389 60 mLE TR EEAAA & $ 40T ofste
TEAeA 7t s5Eelth w58 S acetonitrile 2.5
mL ol A £3jA1A 0.45 um membrane filter 2 oI 3}s}
o] 1 of¥}el & HPLC—UVD(YoungLin ACME—9000, 235
nm)Z 413199t} Columne Waters X—Bridge[15 cm(L.)
x 4.6 mm(i.d.), particle size: 5 umlE ARSI OH
mobile phase®Zi= acetonitrile : H.0(50/50, v/v)E A}
43t §4 1.0 mL/min 2702 B4313th

Kresoxim—methyl®] A= florisilo] %1% column
< n—hexane 100 mLZ 43} A1 & 55 A1E AlEE
n—hexane 10 mLel| A-&3l|5te] 76k ethyl acetate :
n—hexane(5/95, v/v) &340 % 30 mLE SEAIAA
W #th Al&A ethyl acetate : n—hexane(5/95, v/v) &
ol 70 mLE HA] §EAAM BE AEE 40T ofske]
T Y FESIoE o] sFE e RS
acetone 2.5 mL ol A& F GLC—ECD(Varian CP—3800)
2 24319t} Columna DB-1[30 m(L.) < 0.53 mm(i.d.),
film thickness 0.5 um]< ARESISIOH 7)7]9] B4+
injector 260C, oven 2207C, detector 300°Celr gas
flow(N2) 4.0 mL/min®] 207 #A8c},

35EAIE

T8 FeAE 25 gl azoxystrobin®] 9= 0.1
mg/kg 2 1.0 mg/kg 508 FF TFEES AT510,
kresoxim—methyl9 7%= 0.1 mg/kg ¥ 0.4 mg/kg
FTOE FoF AFES AT $ 1A A& WAEk] #
718l E 3IAIRAL o] AlRE gy B ujetA
acetones 7Fstal %, vl B AAIEE AA B4 A
Alakgith, B8 7 AR 3o R Ak o
Aelte] Htnh FFHEAE eIk

Ay 5 uE

g
i

3g 9 A&

9] Z 3EAIE A= Table 29} 2242 azoxystrobin
2 kresoxim—methyl F=7412] AA(r*) = 712} 0.9998
31 0.999524 FAs A% Fudt A4S e,
Azoxystrobin®] #5& A8 A¥R= 93.5~104.3% T+ ©]
%o HPLC/UVD AoX 9 HAHAEHS 4.0 ng oL
AZ3A= 0.02 mg/kg ©]t) Kresoxim—methyl?] 3]
& Ao A= 97.2 ~ 112.4%0193 HAHEEL 0.1
ng, A== 47 0.01 mg/kg Itk 53 2 358&
A& Z90] B4 chromatogram< 2FZ}; Fig. 1 2 29} 7o)
UEb o™ 50k retention time™ $HE = WHf peaks
A okt

Table 2. Recoveries and limit of detection for azoxystrobin and kresoxim—methyl analysis

. Fortification Recovery (%) MDAY LOD®
Pesticide level S (ng) (ng)
(mg/kg) 1 2 3 Mean£SD* ng ng
. 0.1 104.3 99.0 99.5 100.9+2.9

Azoxystrobin 1.0 96.6 93.5 98.7 96.3£2.6 4 0.02
Kresoxim— 0.1 105.9 112.4 106.0 108.1£3.7 0.1 0.01

methyl 0.4 97.4 101.2 104.1 100.9+3.4 ’ ’

a)SD, Standard Deviation ; MDA, Minimum detectable amount; C)LOD, Limit of detection
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Fig. 1. HPLC chromatograms of azoxystrobin in Korean melon.
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Fig. 2. GLC chromatograms of kresoxim—methyl in Korean melon.
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Fig. 3. Variation of Korean melon weight during the
experimental period.
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Fig. 4. The climatic conditions of the plastic film house
during the experimental period.

ek A TellA ZHzt 0.097 0.14 mg/kgO®E Zs]el
2E o) okEeba A oA A3 azoxystrobing FFEE7]E
Q1 0.2 mg/kgX ot SA YEFH S, kresoxim—methyl2]
HREE AT VleE 2o ATl 2t
0.10 mg/kg ¥ 0.23 mg/kgC A Felo] AHd 73]
271591 1.0 mg/kg BT} ¥ =50]2lt}. Azoxystrobin
3} kresoxim—methyl®] W] 2424218 Table 39 Y
el vke} okt Azoxystrobin®] ¥EF) AA=ZAL 7)E=
& Aol y=0.0766e %, Hlig Hztrolr y=0.1143¢ "
ojlom FH7 = 717t 5,09 9 7.8% ©]31rk Kresoxim—
methyl®] WH17] 22508 7153 Alel o] y=0.0896e ',
7 Al ellA y=0.1504e 10| o FHIZEE )
T AlrellA 4.1, vk Ml 4.8 o]Sitt Azoxy —
strobin¥} kresoxim—methyl 543t strobilurin A2
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£ kresoxim—methyl®] azoxystrobinel H]d}o] Thh &4
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Fig. 5. Dissipation patterns of azoxystrobin and kresoxim—methyl in Korean melon under plastic film house condition.

A: Azoxystrobin, B: Kresoxim—methyl.

Table 3. Biological half—lives of pesticides in Korean melon under plastic film house condition

Regression curve

a)

esticides pplication - alt—lives(days
Pesticid Applicati 3 Half—lives(days)
Equation r
, Recommended Y=0.0766e "% 0.9424 5.0
Azoxystrobin 0.080x
Double Y=0.1143e 0.9310 7.8
. Recommended Y=0.0896e 107 0.9428 4.1
Kresoxim—methyl —0.1446x
Double Y=0.1504¢e ™ 0.9040 4.8

“Regression curve, Based on the first—order kinetics

et FHFEES] Apoli= 7 okAle] FHgAtelzt 2,351
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o] o]FolX %2 FIr} o]Foix=H| AlFe] o]F|R
A71E ) AEo] AdsHAl ol FolAA Helatd s 7]
el B e e %"&“éol Hojx|= A AEAS 5ok
ol W ddl T & 7Y Ao AlnE.
el T woke] A
Fejxgel AxE sk AW £ 258 F50
o waf Bl So] o] oAl A=) S 9% wA
ol ﬂoﬁfﬂ *1]*@01 "#94 A AA s 9

712 F FAZF SV whebA] 814 G3F% azoxystrobin¥}
kresoxim—methyl®] ZFsE i) & IS 7134 ©
o}, wpebs] kel o] A STt «]21 Mg vkE wiAs el

% ok £w ARTFE vhe A 15} Lol Aol 29
F wol AATEED xuﬁm o] ARFEES
Aol the Fig. 63} 20| Lhehd 5 9lom, W] &
ASAA L Table 49 ol ehigick

Absolute Residue Concentrate

in Korean melon(mg/kg) — Equation 1

= Residue Concentrate in Korean melon(mg/kg)

X Increase Rate of Korean melon weight(mg/kg)

Sk o] Ao 7haE 2] = azoxystrobind}
kresoxim—methyl2] o] AARE FalH= A oE 34
g 4= 9t} Azoxystrobin AXEZF9 0YAF A Fer
= 7]%% o owjEE Ag) el 22 0.09 2 0.14 mg/kg O
2 uepkon 149 Aok mje] Aoidbrsies 42 0.01
4 0.05 mg/kg ©IAth AIR7IZE 9 FA FFEo] oF
50% A= Yolwor R 14% FAH2] A7 5 Zallut 3
g A F AE sl 9
F2ko] 749 83.6%, M A5
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Fig. 6. Dissipation patterns of absolute residue amount of azoxystrobin and kresoxim—methyl. A: Azoxystrobin, B:

Kresoxim—methyl.

Table 4. Biological half—lives of absolute residue amount pesticides in Korean melon under plastic film house condition

Regression curve

a)

Pesticides Application - ~ Half—lives(days)
Equation ro
_ Recommended Y=0.075e 1" 0.9687 6.1
Azoxystrobin ~0.0633x
Double Y=0.112¢ 0.8545 11.0
Kresoxim— Recommended Y=0.087¢ 1#1x 0.8797 5.5
methyl Double Y=0.152¢ 4% 0.8808 5.6

#Regression curve, Based on the first—order kinetics

A& & 4 3t} Kresoxim—methyl®] A2 %9] Ao
SEv Ve 9 owE Agaeld A7 0.10 2 0.23
mg/kgC®E UEpRoH 149 Ast wje] doxtsts
2474 0.01 9 0.03 mg/kg ©13lth A7 59 FA19 =
THES Ok 50% ol3ler 14Y FREe] AFVIRE & wallvt
3 gl ﬂ?iﬁﬁl = AlF ol ot &F% ot asS
715 7 86.2%, M) 7ol 87.8%°]131t

AT Qﬂr"ﬂ"i o = Q)520] azoxystrobin} kresoxim—
methyl®] Z-¢-oll= Felol tigh 78710l 2447} 0.2
2 1.0 mg/kgl® AAE] oA weke] AxAS Wi
Fol & 87)FS 28 dgkom ARl A A 3
oA “soo] AxE Aol wokdE AFo el =
a7t b ASE AlmEh

bt e

ok
2

ko

Azoxystrobin@} kresoxim—methyl?] 9] & WH7] 9t
TS ZAKSIITE Azoxystrobin® 9] & 0Ux} 2+
T 71 9o Aol 247 0.09 2 0.14 mg/kg
o=z q_E}uLouq =0k0] HEZE7] ARl A8 v=0.0766¢ —0.138x
("=0.9424) 9 y=0.1143e"***(+*=0.9310) o|3lom A&
SHA W7 1= 247} 5.09 2 7.8 ©]it}. Kresoxim—methyl
o] #9] T 0YAF RS Ve U iR Aelqtelx] A4zt

0.10 2 0.23 mg/kgO® L‘rE}k}EU% ok AL
y=0.0896e "7 (1’=0.9428) @ y=0.1504e ""*(r*=0.9040)
o] AESHARI W)= 77 4149 9 4.8Y oIt Al
w71zk & 2e)o] FAZT] weks g s wiAleh Azt
FEEE ok A & 149 A azoxystrobine 7|5
a1l wiEkod 0.01 2 0.05 mg/kgO®A 217} 83.6 4 67%
9] Foko] Ha)|E g}, Kresoxim—methylS 2F2F 0.01 ¥
0.03 mg/kg ©2A 86.2 2 87.8% AE] 5ok Hajgs
A=

o] 7= 2008 FREAEE AR A A F
AFES] ok 3475 AAT Y A7) Adow 4

F Ate] dyolw, ] Aol FAL=RU T
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