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Abstract This study was carried out to investigate the residual characteristics of fungicide azoxystrobin and
difenoconazole in Prunus mume fruits, and establish pre-harvest residue limits (PHRL) based on dissipation
and biological half-lives of fungicide residues. The fungicides were sprayed onto the crop at recommended
dosage once and 3 times in 7 days interval, respectively. The samples were harvested at 0, 1, 2, 4, 6, 8, 10,
12 and 14 days after treatment. These residual pesticides were extracted with QUEChERS method, clean-up
with NH, SPE cartridge, and residues were analyzed by HPLC/DAD and GLC/ECD, respectively. Method
quantitative limits (MQL) of azoxystrobin were 0.03 mg kg™ and of difenoconazole were 0.006 mg kg™
Average recovery were 93.2 £ 2.49%, 85.5 £ 1.97% for azoxystrobin at fortification levels at 0.3 and 1.5 mg
kg™, and 100.8 * 6.74%, 87.6 £ 9.92% for difenoconazole at fortification levels at 0.06 and 0.3 mg kg™,
respectively. The biological half-lives of azoxystrobin were 5.9 and 5.2 days at recommended dosage once
and 3 times in 7 days interval, respectively. The biological half-lives of difenoconazole were 9.3 and 8.0 days
at recommended dosage once and 3 times in 7 days interval, respectively. The PHRL of azoxystrobin and
difenoconazole were recommended as 5.32 and 1.64 mg kg™ for 10 days before harvest, respectively.
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Table 1. Chemical structure and physico-chemical properties of fungicide azoxystrobin and difenoconazole (Tomlin, 2009)

Fungicide Chemical structure Mol. wt. V.p. (mPa) Kow logP Si(r)lh‘i,b:tlgy
NH;cg N N0CH, -
azoxystrobin » {g 403 4 1'(123%()) 2.5 (20°C) 6 mg/L.
. g9 33x107
difi 1 o § 406.3 o 4.4 (25°C 15 mg/L
ifenoconazole 3\ (25°C) (25°C) mg

Table 2. Formulation and safe use guideline of fungicide azoxystrobin and difenoconazole on Prunus mume

Safe use guidelines

ai?®

Fungicide Formulation Target disease %) Dilution PHIY MAF®
(day) (time)
azoxystrobin scY Anthracnose, Scab 174 5mL20L 7 4
difenoconazole ScY Anthracnose 4.0 20mL/20 L 21 3

) a.i.: Active Ingredient

® PHI: Pre-Harvest Interval

9 MAF: Maximum Application Frequency
9 SC: Suspension Concentrate
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Table 3. HPLC conditions for the analysis of azoxystrobin in
Prunus mume fruits

Instrument  Agilent 1200 series HPLC with auto sampler
Column Agilent XDB-C18, 4.6 x 250 mm, I.d., 5 um
Detector Diode Array Detector (DAD)

Wavelength 230 nm

Time (min) H,O (%) ﬁﬁztg/loi)- (mT;)vam)

Condition 0 75 25 1.0

10 25 75 1.0
20 5 95 1.0
b 0wt

Table 4. GLC conditions for the analysis of difenoconazole in
Prunus mume fruits

Instrument Varian CP-3800 GLC with auto sampler
Column VF-5ms, 30 m x 0.25 mm i.d., 0.25 um
Detector Electron Capture Detector (ECD)

Column flow Carrier N, 1.0 mL/min

Temperature  Rate Hold Total
“C) (°C/min)  (min) (min)

Column oven 150 0 0
300 10.00 5.00 20.00
Injection oven : 250°C, Detector oven : 310°C
Split 10:1
Injection
volume I'uL

5mLE ﬂﬂ:&} AlZ1 NH, SPE cartridgeol] Al 5-8&42 <
afal EYg SR 20 mL §2A7] § Aan|A] 5533
AzoxystrobinZ} difenoconazole®] FHE AEE 2mLY
acetonitrile?} acetone A-8-5151¢] 0.2 um filterZ o 2}et & 2zt
7} HPLC/DADSF GLC/ECDE: ©]8-3e] #431510H, 7]7]

A 271 Table 3, Table 49} 2t}

528 AY
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S0u) FE=7F AT E == azoxystrobing 0.33} 1.5mg kg™,
difenoconazole 0.063}+ 0.3 mg kg'o] H=F 2] & 7
sl Estete] A7) st #AAEE TSl IrEs
==
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AFEAHe AFEA A= azoxystrobin  0.03 mg
kg™, difenoconazole 0.006 mg kg'©]$132Z HPLC ¥4 %
7ol A azoxystrobin®] MF5 Al7H 10.3 min, GLC &4
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Table 5. Linear equations of calibration curve for the
quantification of the fungicide residues in Prunus mume fruits

Fungicide Linear equations r
azoxystrobin y =45.062x + 1.066 0.9997
difenoconazole y=37.674x — 0.725 0.9998

Table 6. Recovery rates and MQLs for azoxystrobin and
difenoconazole in Prunus mume fruits

Fortification Recovery = CV® MQL"

Fungicide level 0
(mg kg—l) (%) (mg kg )

0.3 93.2+2.49

azoxystrobin 0.03
1.5 85.5+1.97
. 0.06 100.8 +6.74

difenoconazole 0.006
0.3 87.6+9.92

 Coefficient of Variation = (standard deviation / average) x 100
" Method Quantitative Limit

ANEo(zZt & 7184=H2 oA Lol EH &

2012 5Y 129%RE 20129 692 9U7EA 2] A7)
= NYPEAS HFek HIE 145224°C, %
o= 29.1~78.8%01 01, Ha 9L 0.1 mm, H) 7
£ 6.5mmo|3 o F 6doll AA 7195 7153
ofA A & T AH A5 HFTAE =T 4
IH= Fig. 2¢F 2k 093 AlEe] FAE 14.9 gl 144
2ol e 21.8 g7 S7FelRon Axd o] HF £8d
7R 2] FA4 &2 146.30% ©]31t}.
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)
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Fig. 1. HPLC/DAD chromatograms of azoxystrobin (A: control, B : standard 5 mg kg™, C: recovery 1.5 mg kg™ spiked) and GLC/
ECD chromatograms of difenoconazole (A: control, B: standard 2 mg kg™, C: recovery 0.3 mg kg™' spiked).
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Fig. 2. Growth curve of Prunus mume fruits during cultivation
period.

Atk Azoxystrobin®] A 71EHF 18] AT Al 0.12~
0.63mg kg, 79 7H4 33] A A] 0.15~1.23 mg kg +
ol difenoconazole?] 7A-$- 71EFF 18] AT Al
0.27~0.85mg kg, 79 744 33] 2] A 0.46~1.78 mg kg
02 YeRtth Azoxystrobine F 2] 7-7Fl4 MRL
9l 2.0 mg kg 'Ho} W F=E YR, difenoconazole
& 715 18] A2 77l E MRLY 1.0 mg kg'S 23}
ke TR YERHA] 4SkAIRE, 79 744 33 A7 77t
ME AE F 8Y o] FHE] MRLoJsI] AF#S YeRS
tH(Fig. 3).
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Fig. 3. Dissipation curves of azoxystrobin (A) and difenoconazole
(B) in Prunus mume fruits during cultivation periods.
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Fig. 4. Dissipation curves of azoxystrobin (A) and difenoconazole
(B) after subtraction of dilution effect in Prunus mume fruits
during cultivation periods.

A ZA o] olgsto] miid Aul F A+tA azoxystrobin}
difenoconazole®] AJAFtA| H7381871FS Table 73 7
o] FH& 4 vk wjHelA MRLe] 2.0mg kg’ ¢!
azoxystrobin®] 73-¢- 1094 ZHF-=¢] 532mg kg, MRL
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Table 7. Pre-Harvest Residue Limit (PHRL) of azoxystrobin and difeonconazole in Prunus mume fruits

Pre-Harvest Residue Limit (mg kg™")

Fungicide

10day 9day 8day 7day 6day S5day 4day 3day 2day 1day Hargz}s/tmg
azoxystrobin 532 483 438 397 360 326 296 268 243 221 2.0
difenoconazole 1.64 1.56 149 1.41 1.35 1.28 .22 1.16 .10 1.05 1.0

°] 1.0mg kg' ¢ difenoconazoleS 10¥7 7o
1.64 mg kg' o|stE AZETH +8 A ZHRT] MRL +
T olstRE ZHRE HS A=Y el 7 AeR

e
ALY 2

2 AT 2012 AR FAME] 5k ARS8
A7 AT AFe] Aoy, AP FAEELAALYY A+
H] 2] el A=Yt
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