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Abstract This study was carried out to investigate residue dissipation of fluquinconazole and flusilazole in
field-sprayed tomatoes during greenhouse cultivation and processing. The test pesticide, fluquinconazole+
flusilazole 8.5 (7+1.5)% SC, was sprayed onto the tomatoes growing in a greenhouse according to Korea pre-
harvest intervals and then samples were collected on 0 (3 hours after spraying), 1, 3, 5 and 7 days after last
application for decline test. For processing test, tomatoes collected at harvest on 5 day after last application
were processed to puree and juice. Limits of quantitation of fluquinconazole and flusilazole were 0.005 mg/kg
in both tomatoes and their processed products. Recoveries for validation of the analytical methods for
fluquinconazole and flusilazole in tomatoes and their processed products ranged from 74.8 to 97.5%.
Biological half-lives of fluquinconazole and flusilazole in tomatoes under greenhouse conditions found to be
5.2 and 6.4 days, respectively. Average persistent residue levels of fluquinconazole and flusilazole were 37.34
and 79.53% after washing, 8.95 and 28.75% in filtrates after boiling, 3.58 and 14.66% in puree, and 3.34 and
13.52% in juice, respectively. These results indicated that the test pesticide residues on tomatoes could be
largely removed through washing and boiling.
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A vagle] &S A7 S5 sliddE a3t o
™(Choi et al,, 2009), 2°] A5 ot HFstal o] &
Fo AF7F 2& oA o5 83 2ot (Moon
et al, 1992). ErlES] §5& =ol7] fEiMe ¢&H E
nEE AFsloF s ¢ EnfEE fF F 2 Adt
7F S Eo] gk A ErfETE 555 QITH(Choi et al.,
2007). WA BrlEs F2 AAG0] =& T2, o] RE,
e, A 59 THESRE AR AH|HIL 3loH
(Park, 1993), ErtES] &50] YHAL n|= A7} A
e Bl 22 107 AF 5 P=E A8 EHEA 2=
A&A 02 Z7}slal QITHYu et al., 2009).
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200198 71802 F43] F718le] 2007d40l= 479,851=
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AFseke EgolEA AFA A#AI] fluquinconazole

7} flusilazoleo] o™, AXE F2  fluquinconazole+
flusilazole 8.5(7+1.5)% ’3<=3kA] o] 3Tt

ZHANE

APEALL BEntE FAGRQ] HFA] A
SR FEEIoH, AlEoke
w2} 1,00080 4fste] =g sU7EA] 109
sty Axrle S eiRd E5F71(MSB1500LI,
MARUYAMA, ¢&)0]|3om, FAF 948 9
T oF 1,100 mLE AEEAT EvlE T AF
HelE sl fte] HE A AE F9Y, 1, 3,5, 7

apel AES AF st HRskS B4kt =3 7k

FE 9 72 F S0 ARERE 79 5k A
F oA AT ¥ U AEE 7

At
IBE M=

Al 57 33] AIABIGITE ol & st 95°CellA 2087
7hEsta AR S EF8(7°Brix)d ¥ 1.3-1.4 mmo|
AE ol&stod ettt o FHY S 95°CollM Wt 535
of FEl(15°Brix)E AlZatom, 0|5 JFH ] TP

2 £FEo R FAsle] F2(7°Brix)E Azt AlF
I} $o] BvlE, o3 7Y 9 F2 F AFEGS B
sto] 7hgel WE JARF #3tE Yt TE T
fluquinconazoles} flusilazole®] 7588 72t M& 2 En}
Eo] MRS woke] Augo = ksl AlA & Enfg,
oA, 1 2 F= 5 7RE T s ARt vlast
of AR=siait.
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Fluquinconazole %(99.4%) 20.12mg} flusilazole
EFF(99.2%) 20.16 mg2 ZF7} 20 mLe] acetonelZ o]
1,000 mg/Le] stock solutionS A|Z3}L ©]E 0.05, 0.1,
0.5, 1.0, 5.0 mg/kge] =7l 343k ¥ o] GLC-NPDE +
Aste] 1]=28] WA S 7Eo R AR st

EMAE =H

AJE 20 g& 300 mL tall beakerol]l ¥ 100 mL2] acetone
< 2ol 10,000 rpmol|A 287 #-slst T Celite 545
(Merck, P]=)2} No. 2 o3}#](Whatman, =5 S3AA
Fol o739 o™, 50 mLe| acetonel® £7] I ZALE
Aof el st gsigith. o el 100 mLe] E3}2Ar9t
300mLe] SFF7F £ 1L £ %] &7]3 50
mL2| dichloromethaneS 7}&}o] Recipro shaker (SR-2W,
Taitec, Y E)E o€} 250 rppmoll A 5%7F A &ah= W
oz 23 Bulsiith. Dichloromethane EHjHS F4
sodium sulfate® B33l 35°ColA 719F F58 2
°] n-hexaneo| Afgafsted AAE AEE ARESIGiTH
130°CollA] 5AI1ZF o) 2/38kA171 5 g9 FlorisilZh oF 2 g9
sodium sulfate anhydrouss <314 glass column (1.1
ID. x35cm Lol 43 50mLe] n-hexane® & A% 2
SRSt AL 3 7] AAE AEE FEHEen, d&et
o 5mLe n-hexane® = 8715 Al sl ST E
vlE 5 fluquinconazole 30 mLe] n-hexane:ethyl acetate
(95:5, viv) EFEE EHHH F n-hexane:ethyl acetate
(85:15, v/v) EFLUE o] 83l 8&31921, flusilazole
o] 79 40mL®] n-hexane:dichloromethane:acetonitrile (45:
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50:5, viviv) EFEE 2§ 60 mLe| dichloro-
methane: acetonitrile (50:50, v/v) EEu]|E 0|83l &
Zolith. 8E9de 35°CM A% F5% T 2mL
acetone® 2 A3l AEEoke BT

717|124

AFseke] 73S nitrogen phosphorus detector”} 7
kel Agilent TechnologiesAh2] 7890A gas chromatograph
(P)E o] gate] A5 o™, columne HP-5 capillary
(30m L. x 0.25mm LD., 0.25 um film thickness)& A&-3}
Aok FYTek HE7Y] 25w 74 250°C9F 300°CoI
om, BF splitless modeZ #4353t B3k o] F4(N,)
$22 B% | mL/min®lQoH, 4 3 mL/min, 27] 60
mL/min, make up gas (N,) 5 mL/min®]$1t}. Fluquincona-
zoled] 08 2w ZJIRE 200CIA £F 10°CH
280°0C7H] 527§ 427 FASII e, flusilazole®] 7
= 180°CellA] 287 fAIskal £ 10°CH 280°C7HA] &
A7l A&3A 2 200CH 300°C7HA] g F 1R

2 A3,

848 Ng
A A2 99 358 A8 AFRAL 1009} 50

o =791 0.059F 0.25 mg/kg?] =7} HEE FAE AR
o 1.03 5.0 mg/kge] fluquinconazole?} flusilazole -8
1

EnlE, ol 3 7% ZF fluquinconazole®] FHFHS
7

Ae BAst] HF HAHHE 24J8I¥em, fluquincona-
zole?} flusilazole®] HAT~ ZH2F  0.9994-0.9999=}
0.9999-1.000024] 224/3¢] g5ttt

EvlE 3 fluquinconazole?} flusilazole®] 3582 Table
1] A|AISE vle} 7ro] 7z} 82.8-87.49F 74.8-90.1%0]1 2.
o, ojzele] L 7k7} 78.6-83.99) 84.8-97.5%0]UTh. T
g 8 5 fluquinconazole?} flusilazole®] 3|4&-2 7zt
81.2-88.8% 74.2-79.6%c|0 0, F28 AS 7zt 75.1-
79.33} 77.5-83.7%% 3 Th Zhao et al. (2014)y= E
nlES} 7HEE T 18659 woke] B S SEsilon,
ErlE, 322 2 AH 5 fluquinconazole?} flusilazole] 3]
T 717} 89-963} 85-103%91UTHL KA TH

EOIE & 5949 dAN MRY

ErLE 5 fluquinconazole®] H ZHF3-2 Fig. 19 A
A8k vk} o] HE obA] AE G 0.363 mg/kgel Ao,
AAH 02 ZHFEo] haste] T7UAtel= 0.118 mg/kgol A
o}, E3 Flusilazole®] 7% oA A2 9 EvlE 5 Hd
TR 0.044 mg/kgollom, AAH 0w FFRFo] o

NS 7M1 mLA 7hste] A7) AR ssAl 248 ato] 793}l = 0.018 mg/kgol AT EPFE % fluquincona-
of g =T zole?t flusilazole®] ZH738]871%2 22t 073 1.0 mgkg
Table 1. Mean recoveries of fluquinconazole and flusilazole in tomatoes and its processing products
. Fortification Recovery Coefficient variation
Pesticide Product (mg/ke) (Mean + SD, %) %)
0.05 86.4£0.94 1.09
Tomato
0.25 84.4+235 2.78
. . 0.05 79.1£0.53 0.67
Filtrate after boiling
) 0.25 83.3+£0.79 0.94
Fluquinconazole
0.05 86.0 £3.04 3.54
Puree
0.25 829+ 1.74 2.10
. 0.02 763+ 1.16 1.52
Juice
0.1 77.5+£1.56 2.01
0.05 87.1£2.69 3.09
Tomato
0.25 75.6 £0.90 1.19
. o 0.05 94.8 £3.68 3.88
Filtrate after boiling
) 0.25 86.7+2.58 2.97
Flusilazole
0.05 74.1£0.47 0.64
Puree
0.25 783+ 1.15 1.47
. 0.02 82.61.11 1.34
Juice
0.1 79.1£1.53 1.93
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Fig. 1. Change of fluquinconazole (A) and flusilazole (B) residues in tomatoes after last application.

Table 2. Biological half-lives (day) of fluquinconazole and flusilazole in tomatoes

Pesticide Regression equation 14 DTs 2.4 DTso 34 DTy,
Fluquinconazole y=0.2913¢*13* 5.2 10.3 15.5
Flusilazole y =0.0384¢ %108 6.4 12.8 19.3

0% #%F o 4T YUl AFFE VFAENFL 23
s ggiet. oAl AE 9 ErbER 4ol A BET
27100 o1& elolgls] o] HEH 2 27

i
o &gk 34 aHET= g
swofo] AalE A0 WS Im et al (20152 A4
ARl 270 T 5ol o] ATt FUT AlFEI
fluquinconazole+lusilazole 8.5(7+1.5)% <3S 1,000
Hj s]Aste] 423§ 0AAHTE THAA] A EE AHF }
o ZHF5e #413 A3 fluquinconazole?] 0L} 2+
< 5.99-13.05 mg/kgol o™, 7Uxlol= 0.81-1.87 mg/kg_
2 ARl A BT BEITh B3 flusilazole
o] 7% 0UAolAM 1.00-2.31 mg/ke?] FFHE HIOoH,
ANAoE 7Hast] TARE 0.11-0.25 mg/keo] Qrhs
EJ_Q- A A3 BAT} Szpyrkaet Walorezyk (2013)
L Aol 5% ﬂuqulnconazole MFFIAE 2d7F A7

gelse] ael LS T 247ke] RS AAFoR 3
slo] ARFOFES BAG AT BF foHoE B 7t

aElon, B ARe87]E Re|dti Hisigith
Wang et al.(2013)2 3711¢] 7 XA flusilazole 10% -
EAE 150 mg ai/Le] FFO = Axst & 5 oAl A
FUARE DRY7HA] BAH R 8] AF st AEA A5

o8 FES REeke BAT 23 22 T flusilazole

o AR FAHR Aasiglon], ASHT ZA
O B2 sl AEEua 2 3}“‘5} Shokr et al.

(2006)2 20 flusilazole 40% FAIE ©|FHE FAARE7]
Fo]| Falo] AELE T FHE ofA AL U HE 20Xt
A AAHoR ANgE AFH st x}%%g o w3 Az} 0
Axte] FHFES 0.084 mgkgolPon, ANAo R H5

ol 24s10) obA) A1E 8959 27 9] oF 907t 7
2t gk ofA A 29U%9 & 5 flusilazole

2} “
FS viRo R 375 st A
A= Table 20 AlAIgE vle}

7ro] fluquinconazole®} flusilazole Z}7; 529} 6.4 0]
o, 22k B 33} Wikl ZH7E 103, 1559 2 12.8, 19.3%
o]g};} = }\]—Eﬂlzok,] Eﬂ]-E = x7] Z}E o 2}017]. o)
T AESH W)= 2 2jolE Kol = 2%hth Im et
al. (2015)= 735 % fluquinconazole?} flusilazole2] A&}
A Wi71E 247 2.0-3.293 2.1-2.99 2 AHEFe Aol
UAIRE 7 FoF HWU]*‘ zfo] 7} %4\91‘3}1 Hlé}oﬂ =3
5

)
p

E

o] Al fluquinconazoleS: ”4& %}E—‘nok_ RS
A e W)= 15-329019 E} Hlo}oi[ 25 3}
oA AR ok W A¥Al7|Y] we} Ee] ThE Ao

2 Yebtt)

ENE JI3E & s TRY
A A ErlE ZF fluquinconazole®] B+ FFFEE
Fig. 20 A|AIgE vle} 7Fo] 0.161 mgkeolloH, A% 5
Ev}i Z W@ AREEE 0.060 mgkeolAT. Ea o3}
Fd 2 2 F fluquinconazole®] Ha HFFEE 7t
7—} 0.026, 0.029 2 0.014 mg/kge|3tt. Flusilazole®] A%
A3 & Brle T Had die=s 47 0.0229 0.018
mg/kgo|om, ofZtol Fe B F2o] 9 747t 0.011,
0.017 % 0.008 mg/kge] ATt
Az T AHREoY AAELE TRt For AF

o] ZA| Z&35}(Ahn et al, 2008) W HFA Fofo] A
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Fig. 2. Residue levels of fluquinconazole (A) and flusilazole (B) in tomatoes and their processed products after washing, boiling and

filtration.
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Fig. 3. Average persistent residue levels of fluquinconazole (A) and flusilazole (B) in the processed products after washing, boiling

and filtration.

FA soFRT A 02 AlF ol ot Foke] Adle] B
AR BYEL Jlon, oy 7k g 5 Al @A} 7t
=8 T AALE Belves By} tk(Cabras and
Angioni, 2000). ©] A7NNE M F ErlE F fluquin-
conazole’} flusilazole®] ZHF#-S Fig. 3ol AAISH v} 2+
ol AF d Evke T Rl 247k 37.349% 79.53%%E
Fatod A58 ok 548 ks AAstHA e
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