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in garlic were dissipated by freeze-drying,

Abstract :

In order to elucidate residual characteristics of pesticides in garlic by drying, azoxystrobin and flutolanil used
for garlic were treated to the garlic by dipping for 1 and 5 min into their standard diluents and then the garlic
was dried with a freeze-drier. The test pesticides were analyzed with a GLC-ECD/NPD. Recoveries of the
pesticides ranged from 81.96 to 98.18%. Amount of azoxystrobin and flutolanil in fresh garlic were 0.34 and
1.18 mg/kg in case of dipping for 1 min. and 0.44 and 2.15 mg/kg in case of dipping for 5 min., respectively.
Also, amount of azoxystrobin and flutolanil in dried garlic were 0.80 and 4.51 mg/kg in case of dipping for
1 min. and 1.03, 5.28 mg/kg in case of dipping for 5 minute, respectively, representing that concentration of
the test pesticides in garlic were increased by drying. In case of dipping for 1 and 5 min., processing factors
of azoxystrobin were 2.35 and 3.34 and those of flutolanil were 1.19 and 1.17, respectively. Reduction factors
of the pesticides in garlic were range from 0.94 to 0.97, indicating that few amounts of the test pesticides
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Table 1. Pesticide products for spraying and their safe use guidelines

Safe use guideline

lati 4 Amount (mL) of pesticide S
Pesticide Formulation AL” content (%) oun (”.“ ) of p PHIY MAF”
type product in 20 L water :
(day) (time)
Azoxystrobin sc® 20 8 14 3
Flutolanil EC” 15 20 1 1

YActive ingredient. “Pre-harvest interval. “Maximum application frequency. “Suspension concentrate. “Emulsifiable concentrate.
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Table 2. Gas chromatographic conditions for the analysis of azoxystrobin and flutolanil residues in garlic

Instrument Agilent 6890N GC equipped with ECD and NPD, U.S.A.
Column HP-5, 30 m L. x 0.25 mm LD., 0.25 um film thickness
Detector ECD for azoxystrobin and NPD for flutolanil

Temperature O\'Ien: Progrzirnmed from 200°§3 (flutolanil-180C) t 300T at a rate of 106C/min and hold for 6 min
Injector: 250°C, Detector; 310C
Carrier Nz @ 1 mL/min
Detector H; : 3 mL/min for flutolanil
Flow rate Air : 60 mL/min for flutolanil
Make-up Nz : 60 mL/min for azoxystrobin
5 mL/min for flutolanil
Split ratio V 10:1 for azoxystrobin and splitless for flutolanil
Injection vol. 1 ul
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Table 3. Regression and correlation factors of calibration
curves for quantification of the pesticides in fresh and dried
garlic

Pesticide  Sample state Regression r
. Fresh y = 1665x + 32.89  0.9994
Azoxystrobin .
Dried y = 1598x + 28.88  1.0000
. Fresh y = 16.652x - 0.748 0.9998
Flutolanil

Dried y = 15.266x + 1.276 0.9999

Table 4. Limits of detection (LOD) of the analytical methods
for the test pesticides in fresh and dried garlic

- LOD (mg/kg)
Pesticide - - -
Fresh garlic Dried garlic
Azoxystrobin 0.01 0.02
Flutolanil 0.02 0.04

Table 5. Recoveries of the test pesticides in fresh and dried garlic
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Fresh garlic Dried garlic
Pesticide Fortification " Recovery (%) Fortification Recovery (%)
(mg/kg) (mg/kg) 18D
Azoxystrobin 0.1 93.97+2.84 0.2 81.96+3.20
0.5 95.83+4.70 1.0 94.3244.54
Flutolanil 0.2 88.82+4.70 04 98.18+2.02

1.0 82.50+3.00 2.0

83.84+3.55
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Table 6. Concentration of the pesticides in fresh and dried garlic

Congcentration (mg/kg)

Pesticide Dipping for 1 min Dipping for 5 min
Fresh garlic Dried garlic Fresh garlic Dried garlic
Azoxystrobin 0.3440.01 0.80+0.09 0.44+0.03 1.03+0.08
Flutolanil 1.18+0.01 4.51£0.02 2.15+0.02 5.28+0.02

Table 7. Processing and reduction factors of the pesticides in garlic

Processing factor Reduction factor

Pesticide Dipping for
1 min 5 min 1 min 5 min
Azoxystrobin 2.35 2.34 0.95 0.94
Flutolanil 1.19 1.17 0.97 0.95
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