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Abstract: Isotianil is a novel fungicide which induces systemic acquired resistance in plants. It has excellent
preventive effects as low dosages against rice blast which is one of the most serious diseases in rice. The Maximum
Residue Limit (MRL) of Isotianil in republic of korea was set to 0.1 mg/kg in rice, so it is necessary to determine
levels of Isotianil residues in agricultural commodities for controlling food safety. Therefore, The purpose of this
study was to develop analytical method for the determination of isotiical residues in agricultural commodities using
GC-NPD/MSD. Isotianil was extracted with acetonitrile from apple, chinese cabbage, hulled rice, mandarin, pepper,
and soybean. The extract was diluted with saline water, and then dichloromethane partition was followed to recover
this fungcide from the aqueous phase. A solid phase extraction with Florisil cartridge was additionally employed
for final clean up. Isotianil was analyzed and quantitated by GC-NPD and confirmed by GC-MSD. Average recovery
of Isotianil ranged from 70.0 to 103.9% in six representative agricultural commodities with relative standard deviations
less than 10%, and limit of quantification (LOQ) was 0.05 mg/kg.
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Isotianil £53(98%) Bayer cropscience®l|A] Rt
o} A}-8-3}91 31, n-hexane, diethylene glycol, dichlorme-
thane, acetone, acetonitrile 5= HPLC grade® Merck
(Darmstadt, Germany)ol|l ] F+3&te] ARE-3F ) F-4=
GAIEF T FASIEF2 Wako (Osaka, Japan)2
FE FYste] A3 T o 32 = silicone treated
filter papaer (IPS) A|%-& Whatman International Ltd.
(Maidstene, England)©. 228 T dle] AR5 T}
a2al B Ag ] ARE-E 7]EF ARbA 92 EF A ¢k

Isotianil E=EZ S D3] Do} acetonedl| Fo &
=7} 1,000 ug/mL7t S == AT 283 B4
A] acetone®- 2 34 &}o] 0.1, 0.5, 1.0, 5.0 pg/mL7}
HEE EFE9E TN AR 23 EaT.
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2010, Shimadzu, Japan)E ©]&3l9Y LAPoZE
DB-17 (15 mx0.32 mm Ld, 0.25 pum film thickness)&
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MSD (Quattro micro TM GC/Waters USA)E A}&3}
k.
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Table 1. GC-NPD conditions for the analysis of Isotianil in
agricultural products

Instrument GC-NPD(GC-2010, Shimadzu, Japan)
Column DB-17(15 m x 0.32 mm Ld,
ol 0.25 pum film thickness)

Temperature Injector 290 °C
Oven 220 °C
Detector 310 °C

Injection port Packed inlet

Injection volume 5 uL

Carrier gas flow 1.5 mL/min (Ny)

Table 2. GC-MSD conditions for the analysis of Isotianil in
agricultural products

GC-MSD (Quattro micro TM GC/

I
nstrument Waters USA)
Column DB-5MS (30 mx0.25 mm 1.d,
o 0.25 pm film thickness)
Injector 260 °C
120 °C(2 min)-20 °C/
Temperature Oven min-220 °C(5 min)
ITon source 200 °C
Injection mode Splitless
Injection volume 1 uL

Carrier gas flow 1 mL/min (He)
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Fig 1. Chemical structure of Isotianil.
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Sample 20 g

e Stand for 2 hr (Add 20 mL of water)
e Add 100 mL of acetonitrile / distilled water (80/20, v/v)
e [omogenize for 3min

Filtration

Concentration(40 C)

e Add 50 mL of 5% sodium chloride
e Add 50 mL of dichloromethane x 2

e Dehydrte 15 g of sodium sulfate anhydrous
e Add 0.2 mL of 2% diethylene glycol

Concentration(40 C)

e Dissolve with 2 mL of acetone/hexane(20/80, v/v)
Purification
(Florisil 6 cc)
e Activate with 5 mL of hexane

e Activate with 5 mL of acetone/hexane(20/80, v/v)
e FElute with 5 mL of acetone/hexane(20/80, v/v)

Concentration
® Dissolve with acetone/hexane(20/80, v/v) 2 mL
GC-NPD, GC-MSD

Fig. 2. Flow chart for Isotianil analysis.
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Fig. 4. Calibration curve of Isotianol standard solution using
GC-NPD.
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Fig. 5. GC-NPD chromatograms of Isotianil standard at
0.1 pg/mL (A), 0.5 pg/mL (B), 1.0 pg/mL (C), 5.0
pg/mL (D)
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Fig. 6. GC-NPD chromatograms of Isotianil, control hulled
rice (A), hulled rice at 0.05 mg/kg (B), 0.1 mgkg
(C) and 0.2 mg/kg (D).
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Table 3. Recovery results and limit of quantification (LOQ) of
Isotianil from Isotianil spiked (0.05, 0.1, 0.2 mg/kg)
samples using GC-NPD (n=3)

Fortification Recovery £ RSD LOQ

Sample e, (meke) (%) (mg/kg)
0.05 86.2+4.0
Apple 0.1 87.5+8.6 0.05
0.2 73.9+7.4
0.05 74.54+6.8
Chinese cabbage 0.1 81.4+6.5 0.05
0.2 83.4+4.1
0.05 103.94+2.6
Hulled rice 0.1 91.5£3.4 0.05
0.2 76.4+5.2
0.05 94.4+4.9
Mandarin 0.1 96.0+9.6 0.05
0.2 90.6+3.3
0.05 92.5+7.0
Pepper 0.1 88.5+4.8 0.05
0.2 82.1+4.2
0.05 85.7+2.4
Soybean 0.1 70.8+8.4 0.05
0.2 70.0£8.8
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Fig. 7. Total ion chromatogram (A) and GC-MSD spectrum
(B) of Isotianil.
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