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Abstract This study was carried out to investigate residual characteristics of fungicides mixture of
carbendazim and diethofencarb in kiwifruit under greenhouse condition and consequentially to obtain basic
data for guideline on safe use of this fungicides mixture in kiwi. The tested fungicides mixture (carbendazim-
diethofencarb wettable powder, 25%+25%) were diluted at 1,000 times and sprayed 2~3 times onto the kiwi
with 7~10 days interval, and then fruits were collected at 14 and 21 days after final application. The residues
of carbendazim and diethofencarb in kiwifruit were analyzed by HPLC-FLD and HPLC-UVD, respectively.
Limits of quantitation of carbendazim and diethofencarb were 0.04 and 0.025 mg/kg, respectively. The
recoveries of carbendazim and diethofencarb were ranged to 110.3~114.7% and 91.8~94.6%, respectively,
with below 10% of coefficient of variation. The storage stabilities of carbendazim and diethofencarb were
102.2% and 100.9%, respectively, with below 10% of coefficient of variation. The residues of carbendazim
and diethofencarb in all treatment samples were ranged to 0.11~0.26 and 0.67~1.15 mg/kg, respectively. These
levels were lower than maximum residue limit (3.0 mg/kg) in kiwifruit. These results might be basic information
to construct guideline for safe use of fungicides mixture of carbendazim and diethofencarb in kiwi.
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Fig. 1. Chemical structures of carbendazim and diethofencarb.
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Fig. 2. Change of temperature and humidity during experi-
mental period in greenhouse.
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Table 1. HPLC operating conditions for analysis of carbendazim and diethofencarb

Instrument Thermo Separation Products HPLC
Detector FL3000 Fluorescence detector
Mobile phase 0.02 M KH,PO, (pH 7.0) : Acetonitrile : Methanol =70 : 20 : 10 (v/v/v)
. Column Hypersil GOLD, 250 x 4.6 mm, 5 um
Carbendazim o o
Wavelength Exitation: 284 nm, Emission: 316 nm
Flow rate 0.8 mL/min
Injection vol. 10 uL
Column oven 40°C
Instrument Thermo Separation Products HPLC
Detector Spectra System UV6000LP
Mobile phase Acetonitrile : Water = 60 : 40 (v/v)
. Column Hypersil GOLD, 250 x 4.6 mm, 5 um
Diethofencarb
Wavelength 242 nm
Flow rate 1.25 mL/min
Injection vol. 10 uL
Column oven 35°C
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712 REAFAE st E A3}, carbendazims}
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Fig. 3. Representative HPLC-FLD and HPLC-UVD chromatograms of authentic standard and kiwifruit extract. A: control fruit
extract, B: standard solution (50 ng), C: recovery test sample (0.5 mg/kg), D: sample (2 times treatment, 14 days before harvest).

Table 2. Recoveries and limits of quantitation for carbendazim and diethofencarb in kiwifruit

Compound Pesticide residues (mg/kg) Recovery + SD? (%) CV? (%) LOQ? (mg/kg)
) 0.5 1147+0.3 0.3
Carbendazim 0.04
1.0 1103 2.0 1.8
) 0.5 94.6 £33 3.5
Diethofencarb 0.025
1.0 91.8+£6.9 7.5
9SD: Standard deviation, "CV: Coefficient of variation, “LOQ: Limit of quantitation
Table 3. Storage stabilities of carbendazim and diethofencarb in kiwifruit
Compound Pesticide residues (mg/kg)  Storage period (day) Storage safety + SD? (%) CV? (%)
Carbendazim 2.0 182 1022+ 8.1 7.9
Diethofencarb 2.0 154 100.9 £4.4 44

9SD: Standard deviation, *CV: Coefficient of variation

Rt A4S BE 0l a2 Fhgt
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AEE S A, 3582 7HF 102.2%9F 100.9% o
o, HolAlFe 7tz 7.9%9t 4.4%% Q1= ATHTable 3).
o] AHEL BT FEATHNA Aishs TR B4 3
& WS 70~120%, HolAlG 10% ool 7|5l H-3t
e Aoz 7] B4 Wgo]l 7191 & carbendazims}
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Table 4. Residue concentrations of carbendazim and diethofencarb in kiwifruit

. . Days after treatment Residue concentration (mg/kg)
Compound No. of application - - -
(day) Trial 1 Trial 2 Trial 3 Mean + SD
0 - <0.04 <0.04 <0.04 <0.04
2 21-14 0.28 0.24 0.26 0.26 £0.02
Carbendazim 2 30-21 0.09 0.11 0.11 0.10£0.01
3 30-21-14 0.21 0.25 0.23 0.23 £0.02
3 40-30-21 0.19 0.21 0.18 0.19+£0.02
0 - <0.025 <0.025 <0.025 <0.025
2 21-14 0.75 0.77 0.75 0.76 £ 0.01
Diethofencarb 2 30-21 0.60 0.74 0.67 0.67+£0.07
3 30-21-14 1.13 1.15 1.16 1.15+£0.02
3 40-30-21 1.05 0.87 0.98 0.97 £0.09

9SD: Standard deviation

mg/kg, 33] AFEA] 0.19 mgkg® 2 1Y, diethofencarb
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Al 1.15 mg/kg, 3 21974 28] AEA] 0.67 mgkg, 33] A
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fencarb?] WH7](2F 9.04) ok #A vehd 3 =8t
= A3tk webs 7199 = carbendazim®] WHH717F
diethofencarb Bt} Zo} FUs 2|27 carbendazim
9] zkF-2o| diethofencarb Bt} WA VFEh = 710 2 A5 Y]
ATt

7191 5 carbendazim®| = 25387 (maximum
residue limit, MRLY 2012 0.5 mg/kgolA 3.0 mg/kg
2 ¥4 7AE9eH, diethofencarbd] =W 2A-F3| 87|15
2 20169 3.0 mgkgS 2 B o] 2017d A=A
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