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Processing factors of azoxystrobin in processed ginseng products
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Abstract This study was carried out to evaluate the residual characteristics of azoxystrobin in fresh
ginseng and calculate its processing factors in processed products, such as dried ginseng, red ginseng and
their extracts. Azoxystrobin was sprayed annually onto four-year-old ginseng according to its pre-harvest
interval (PHI) for two years. Harvested ginsengs were processed according to the commercially well-qualified
conventional methods provided by the Korea Ginseng Corporation. Limits of detection (LODs) of
azoxystrobin in fresh ginseng and its processed products were 0.001 and 0.002 mg/kg, respectively. Also
limits of quantitation (LOQs) in fresh ginseng and its processed products were 0.003 and 0.007 mg/kg,
respectively. Recoveries of the analytical methods in fresh ginseng and its processed products ranged from
69.3 to 114.8%. Highest residue amounts in fresh ginseng and its processed products were 0.025 and 0.118
mg/kg, respectively. Processing factors of the processed products ranged from 1.85 to 3.17 in four-year-old
ginseng and from 2.48 to 5.84 five-year-old ginseng.

Key words Azoxystrobin, Ginseng, Processed product, Processing factor
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Table 1. Physicochemical properties of azoxystrobin
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Chemical structure LogP M.W. M.P. (°C) B.P.(°C) Solubility
In water 6 mg/L (20°C). In hexane 0.057, n-octanol
345 1.4, methanol 20, toluene 55, acetone 86, ethyl acetate

4uive

|

\OJ\)\O % 2.5 403.4 116
CH OJ\C

éN WV 0,CH,

130, acetonitrile 340, dichloromethane 400 (all in g/L,
20°C).

Table 2. Pre-harvest interval of the commercial product of azoxystrobin and its MRL in ginseng and ginseng processed products

Pre-harvest interval

a . o MRLY
ALY (%)  Formulation Dilutionrate  Application interval ~ Last spraying Maximum /k
LR T (mg/kg)
(day) day before harvest  application time
0.1 for fresh

. ginseng,

20 Suspension 2,000 10 7 4

concentrate

0.5 for processed
products

Y Active ingredient, "Maximum residue limit.
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Table 3. Purification conditions of ginseng and its processed products by Florisil column chromatography

. Washing Elution
Matrix
Volume (mL) Solvent Volume (mL) Solvent

. n-Hexane:DCM?:ACN® DCM:ACN

Fresh and red ginsengs 20 (45:50:5, VIviy) 50 (50:50, v/v)
40 n-Hexane:DCM:ACN
Dried ginseng, extract (45:50:5, v/v/v) 40 n-Hexane:DCM:ACN
of dried and red ginsengs 0 n-Hexane:DCM:ACN (50:40:10, v/v/v)

(50:40:10, v/v/v)

YDjichloromethane, ®Acetonitrile.

Table 4. GC-ECD conditions for the analysis of pesticide in four-year-old ginseng and its processed products

Agilent 7890 Gas chromatograph equipped with electron capture detector (ECD), Agilent, USA

Oven-programed from 240°C to 300°C at a rate of 10°C/min, hold for 6 min for fresh and red ginsengs
programed from 240°C to 300°C at a rate of 10°C/min, hold for 4 min for dried and extract of dried

Instrument

HP-5 capillary column
Column 30 m L. x 0.25 mm LD. x 0.25 um film thickness
Temperature and red ginsengs

Injector-250°C

Detector-310°C
Flow rate Carrier gas(N,) 1.0 mL/min for fresh and red ginsengs

1.2 mL/min for dried and extract of dried and red ginsengs

Injection vol. 1 ul
Split ratio 50:1

Table 5. GC-ECD conditions for the analysis of pesticide in fresh, dried and red ginsengs of five-year-old

Agilent 7890 Gas chromatograph equipped with electron capture detector (ECD), Agilent, USA

Oven- programed from 230°C to 300°C at a rate of 10°C/min, hold for 7 min, for fresh and dried ginseng
programed from 240°C to 280°C at a rate of 10°C/min, hold for 2.5 min, increased to 300°C at a rate

Instrument
Column HP-5 capillary column
30m L. x 0.25 mm L.D. x 0.25 um film thickness
Temperature of 10°C/min, hold for 6.5 min for red ginseng
Injector- 250°C
Detector- 310°C
Flow rate Carrier gas (N,) 1.2 mL/rmn for fresh and dried ginseng
1.0 mL/min for red ginseng
Injection volume 1 pL
Split ratio 50:1 for fresh and dried ginseng

60:1 for red ginseng
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Table 6. GC-ECD conditions for the analysis of pesticide in extract of dried ginseng of five-year-old

Agilent 7890 Gas chromatograph equipped with electron capture detector (ECD), Agilent, USA

Instrument
HP-5 capillary column
Column 30m L. x 0.32 mm LD. x 025 um film thickness
Oven- programed from 240°C to 300°C at a rate of 10°C/min, hold for 10 min
Temperature Injector- 250°C
Detector- 310°C
Flow rate Carrier gas (N,) 1.0 mL/min
Injection volume 1 uL
Split ratio 50:1

Table 7. GC-ECD conditions for the analysis of pesticide in extract of red ginsengs of five-year-old

Agilent 6890N Gas chromatograph equipped with electron capture detector (ECD), Agilent, USA

Instrument

HP-5 capillary column
Column 30m L. x 0.25 mm LD. x .25 um film thickness

Oven- programed from 240°C to 300°C at a rate of 10°C/min, hold for 10 min
Temperature Injector- 250°C

Detector- 310°C
Flow rate Carrier gas (N,) 0.9 mL/min for alcohol extract of red ginseng

1.0 mL/min for water extract of red ginseng

Injection volume 1pL
Split ratio 50:1 for water extract of red ginseng

60:1 for alcohol extract of red ginseng
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Table 8. Limits of detection (LODs), limits of quantitation (LOQs) and recoveries of azoxystrobin in ginseng and its processed
products

. . . Recovery
Year Matrix LOD (mg/kg) LOQ (mg/kg) Fortification level (mg/kg) (mean(%)£SD?)
0.003 83.8+2.6
Fresh ginseng 0.001 0.003 0.03 98.2+6.3
0.5 88.8+6.1
0.007 78.8+6.4
Dried ginseng 0.002 0.007 0.07 95.4+2.8
0.5 89.7+6.8
0.007 72.1+0.7
Red ginseng 0.002 0.007 0.07 101.1£5.8
0.5 94.8+5.5
Four- 0.007 75.6+1.7
year- Alcohol extract of dried ginseng 0.002 0.007 0.07 87.6+1.2
old 2.0 93.742.0
0.007 73.5+3.5
Water extract of dried ginseng 0.002 0.007 0.07 99.5+0.3
2.0 73.4+2.8
0.007 82.9+2.0
Alcohol extract of red ginseng 0.002 0.007 0.07 104.6+2.1
2.0 83.2+1.8
0.007 76.1+2.7
Water extract of red ginseng 0.002 0.007 0.07 91.7£2.1
2.0 74.3£7.1
0.003 106.37+2.0
Fresh ginseng 0.001 0.003 0.03 97.78+2.2
0.5 105.98+2.4
0.007 103.08+3.2
Dried ginseng 0.002 0.007 0.07 97.92+1.4
0.5 105.19+0.6
0.007 96.54+2.6
Red ginseng 0.002 0.007 0.07 103.34+0.9
0.5 97.61+1.1
Five- 0.007 100.76+1.1
year- Alcohol extract of dried ginseng 0.002 0.007 0.07 108.59+1.6
old 2.0 102.24+1.5
0.007 110.77+2.9
Water extract of dried ginseng 0.002 0.007 0.07 111.52+2.0
2.0 110.86+1.9
0.007 103.16+3.4
Alcohol extract of red ginseng 0.002 0.007 0.07 101.31£1.9
2.0 93.99+1.0
0.007 101.22+4.5
Water extract of red ginseng 0.002 0.007 0.07 93.17+0.9
2.0 91.36+0.9

9Standard deviation.
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0.0013} 0.003 mg/kge]oH, AN 71aE2) 7&% shA 2} Algk vk} o), 44k T azoxystrobin®] FHFEHS 43423}
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Table 9. Residual amount of azoxystrobin in fresh ginseng and its processed products

Year Marix Average Concentration Standard deviation Coefficient of variation
(mg/kg) (%)
Fresh ginseng 0.012 0.000 3.61
Dried ginseng 0.034 0.000 1.31
Four Red ginseng 0.032 0.001 2.79
-year Alcohol extract of dried ginseng 0.035 0.000 0.95
-old Water extract of dried ginseng 0.037 0.001 3.02
Alcohol extract of red ginseng 0.031 0.000 1.43
Water extract of red ginseng 0.024 0.001 2.16
Fresh ginseng 0.022 0.002 8.321
Dried ginseng 0.063 0.006 9.878
Five Red ginseng 0.072 0.003 4.693
-year Alcohol extract of dried ginseng 0.103 0.003 2.586
-old Water extract of dried ginseng 0.101 0.002 1.673
Alcohol extract of red ginseng 0.109 0.005 4410
Water extract of red ginseng 0.107 0.003 0.969

Table 10. Processing factors of azoxystrobin in the processed products of fresh ginseng

Year Matrix Average processing factor Standard deviation

Dried ginseng 2.77 0.09

Red ginseng 2.59 0.14

Alcohol extract of dried ginseng 2.88 0.11
Four-year-old . )

Water extract of dried ginseng 3.06 0.07

Alcohol extract of red ginseng 2.52 0.10

Water extract of red ginseng 2.00 0.08

Dried ginseng 2.97 0.36

Red ginseng 3.32 0.30

. Alcohol extract of dried ginseng 4.79 0.40
Five-year-old . )

Water extract of dried ginseng 4.70 0.42

Alcohol extract of red ginseng 5.08 0.49

Water extract of red ginseng 4.98 0.49
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