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Abstract Strawberries are one of the main commodities in
Korea and have been exported over 40 million dollar. Because the
strawberry cultivation using hydroponics has increased, treatment
of pesticide by drenching draw interest recently. However, detailed
researches for drenching treatment of pesticide are limited, which
results in difficulties in proper pesticide applications in agricultural
fields. To activate use of drenching and improve safety in
agricultural products, In this study, time-dependent residual
characteristic of pesticides were compared with between different
applications of pesticides in strawberries. The characteristics of
azoxystrobin, prochloraz and thiamethoxam were investigated
with drenching treatment at different applications: the time of
treatment, concentration etc. at hydroponic cultivation for 40 days.
Azoxystrobin and prochloraz were not detected at 14 day after
application. Thiamethoxam was detected from 0.02 to 0.85 mg/
kg. Crop uptake of pesticides was strongly affected with octanol-
water partition coefficient and solubility in water. Residual
amount in crops are highly dependent on the concentration of
active ingredient of pesticides.
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t}. ¥ 5 Agilent QUEChERS Extract kit AOAC 2007.
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, AlE F29 5mLE loadingdtal, 12 7)< (n-hexane
:acetone =90:10, v/v)2 5mL SEHE 3L, 22} 7] (n-hexane
: acetone =70:30, v/v) 20 mLE ©]&3l &&3I5t &4
40°C olstellAl A sF3te] 10mL acetonitrile® 283l g+
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Table 1 UHPLC-PDA conditions for analyzing the pesticides

Instrument UHPLC-PDA (Shimadzu Nexera X2, Japan)
Column Shim-pack GIS-ODS 3 um, 100x0.3 mm id
Solvents Water/Acetonitrile =50:50 (v/v)

Temperature 40°C

Analysis time 10 min

Wavelength 254 nm

Injection volume 5 pL

Flow rate 0.4 mL/min

Table 2 HPLC-MS/MS conditions for analyzing the pesticides

Instrument Agilent 1200 HPLC with Agilent 6410 triple-quadrupole MS
Column YMC-Pack Pro Ci3 RS (100 x 3 mm L.d. 3 im)
Mobile phase A: Water with 0.1% formic acid
p B: Acetonitrile with 0.1% formic acid
Gradient table Time (min) A (%) B (%)
0 95 5
2 30 70
7 30 70
8 95 5
11 95 5
Flow rate 0.4 mL/min lonspray voltage 4,000 V
column temp. 40 °C nebulizer gas pressure 50 psi

10 L/min
350 °C
24 min

Injection volume 10 pL.
Ionization mode ESI Positive
Scan type MRM

gas flow
gas temp.
Run time

A5 0.5mLE FHsh 0.2 um syringe filterS FZA|Z
% 0.5mL acetonitrile & X T viald] ¥& & LC-MS/MS
2 Table 2, 39} & zAo=2 EAETE Clothianiding
Thiamethxam®] WAFEZZA] Thiametthoxam} FAJol #4-&
3} Th Thiamethoxam® F ZHHF#-S T AFE F9(RDA
2012y a5k th1amethoxam+} clothianidin®] #7%F o=z
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o ot

prochlorazZ Dr. Ehrenstorfer GmbH (Ausberg, Germany)oll*]
Tull & acetonitrile® =2 1,000 mg/Le] stock solutionS #| 3}
Atk IS stock solutionS: acetonitrile 10 mg/L. working
solution A|Z=3}3AT}. A|Z=d working solution—% o83ty LC=
0.05, 0.1, 02, 0.5, 1.0, 2.0, 5.0mg/L &Y & acetonitrile =
3A435le], LC-MS/MSE 0.01, 0.05, 0.1, 02 0.5mg/L F=2
2 g AEE o83 343l matrix matched EFEME
THERSL, Table 2-49] 717|382 Z A0 Yelt chromatography

78e] peak WAE 7IEo® AFHES At 71719 AF
SAE vetslr] flEiA LeolA 0.01, 0.025, 0.05, 0.1 mg/ke,

LC-MSMSe|A& 0.005, 0.01, 0.025, 0.05 mghkg EFENE
71719l FYste] SN ratio7}t 3 o & wWE AEIHA, 10 °]
fd of AFgsAR AAAT. gk 9l9] FX9] peak WA

o

S ol gsl AzAMel AMAL HrlslE .

AlfEere] B AFS flel FAE AR #5810
mgkgs ©83le] 0.1, 1.0 mgkg 22 78I thn=3). &
89 Wh F A AR EF F 3083 WA F 3
719 e g 3es stk
a3 g 3

7] F AEESe] AFIA € 35
7] F AgFeke] ¥EARAS s 98 LC 2 LC-
MS/MSE o] &3t Al AHATFR)E 0.99 o)itez

53t AgAS e, AgEseFe] HZFSA (limit of

quantitation, LOQ)— 0.005~0.05 mg/kg FEoIALh 271 F A
5oke] 3|48 A= 70.5~98.8% F0]UTH(Table 4).

7] % azoxystrobin A3 W 2]—-‘?-‘,—‘_5—,-/3
Tl HFAY Jlgo| wE FFEF vwE 7] fsiA 15
3 100 mLA 23] ﬂﬂ(fﬂ 7-087 ), 3§1 A2 (g 14-

7-087 AEE ST F A2l 7] FFE 0.19~0.20
mg/kgol|F, 2] 74 F Z7] R UH] 75~80% o=

A4s 3149 Fole 2F gﬂg EATHFig. 1). Azoxystrobin

EEATFA Y 2 5E NY & Eof tigt &3ll=(solubility in water)’} 6.7 mg/LE UE F
Ad59F 4% azoxystrobin, clothianidin, thiamethoxam % ¢Fol| Hls|] Wl SEE&-F HulAIF(K,)7F 2,52 H5439 7}
Table 3 Ionization conditions of pesticides for detection with HPLC-MS/MS
Compound Name MW Precursor ion (m/z) Quantifier Quantifier lonization mode
Clothianidin 249.7 249.6 168.9 132 Positive
Thiamethoxam 291.7 292 211.1 181 Positive
Prochloraz 376.7 375.5 307.6 265.4 Positive
Table 4 Recoveries of pesticides in strawberries
Average (%) RSD (%) 7
Compound Name R” LOQ (ng/g)
0.1 mg/kg 1.0 mg/kg 0.1 mg/kg 1.0 mg/kg
Azoxystrobin 95.1+16.8 90.6+11.3 17.6 12.5 0.999 0.05
Thimethoxam 70.5+3.2 95.9+0.3 4.5 0.3 0.999 0.005
Clothianidin 76.0£3.6 98.8+4.0 4.7 4.0 0.999 0.005
Prochloraz 96.9+4.8 83.8+0.5 49 0.6 0.997 0.005
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Fig. 1 Residual characteristics of azoxystrobin in strawberry by using different amount of drenchings
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Fig. 2 Residual characteristics of prochloraz in strawberry under different quantitation of drenching
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Fig. 3 Comparison of thiamethoxam residue by treatment different quantitation and dosage of drenching
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AATH. @] F prochloraze] #5312 A} Fang S[18] &
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o] JgS e Zow doEh @] T prochloraze
T BFAYFES t2A GE W ARF 2olE Fsio
of IFAEle] WRFS A ke Fadd 9T
= Zo® et 28y tE #A5AE 55 w9 E
Q1 100 mL/A5=2} prochloraze] ZAGAE7|EQ 20008 34 23]
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Aoz gelsiiint.

AN ot —
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A E AR 71, SeRPAARE 71 28, 4l 20
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mg/kgol A, Hdl BRFS HET A7 7¢ Foll 0.06~0.85
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Table 5 Residual amount of thiamethoxam by treatment different
quantitation and dosage

Days after application

Treatments
0 7 21

Quadruple 100 mL/crop 0.42 0.85 0.63
dosage 50 mL/crop 0.19 0.44 0.31
Double 100 mL/crop 0.18 0.36 0.27
dosage 50 mL/crop 0.05 0.20 0.16
Standard 100 mL/crop 0.00 0.18 0.13
dosage 50 mL/crop 0.02 0.06 0.08

&5+ ol8) ATolA Imgkg thiamethoxam®] ZHFE EQFol A
0-90¢ =< BCF (Bioconcentration factor, 2}& % &%
CoalEF T T Cog 8310 W 2.0-51.722 =/
et EY T 50| FEd AGHoE FHF o] 279
AFgo] oAt Huwsxe =2 & FAH RolA=
AoRZ IR T3 Ge F[1912 FF] F5 - ol o]
water solubility®} Koo 93] A}l 3381t} Thiamethoxam
L Eo] U3l galert 4.1 gLOE TE F AFFFHET &
UL, Kot -0.1322 40l 7I7keiA BrleM e A= 557
ol8g) 8o E=A Yehd ZAoe® wAkET) Thiamethoxam®] T
AFZHQ] clothianiding A2] 219 Fo] BE Aol HE:
A, FHFFEL 0.02-0.05 mgkgol A tHFig. 4). 27 =
thiamethoxam Y] clothianidin®] 53 H|E-S 8.8~414%=2
thiamethoxam 7o) HSr5 Hl&o| =4 et
Thiamethoxame =W MRL (1 mgkg)®tt &F MRL (0.5
mgkg)e] R, TF7IE R FARPEAAEAR] §lof, &
FoR FEshs B7] s7MIA ARS F s = sofolth
A T=H] = 71520008 84, 100 mL/A)C2 28] A
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