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Residues of Azoxystrobin during Cultivation and Processing of Ginseng
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Abstract

The aim of this study was to determine the processing and reduction factors for ginseng and its commodities
during ginseng processing to obtain information of pesticide residue in ginseng. For this study, azoxystrobin
was used in two field containing 6 years old ginseng plants. Ginsengs were harvested and processed to obtain
different commodities (Dried ginseng, red ginseng and ginseng water and alcohol extracts, red ginseng water
and alcohol extracts) for pesticide analysis. The amount of residue levels from wonju and icheon for fresh

ginseng were 0.05, 0.03 mg kg’l dried ginseng were 0.12, 0.14 mg kg'],
ginseng alcohol extract were 0.28, 0.33 mg kg’l, ginseng water extract were 0.22, 0.16 mg kg’l,

red ginseng were both 0.05 mg kg'l,
red ginseng

alcohol extract were 0.31, 0.20 mg kg and red ginseng water extract were 0.09, 0.11 mg kg respectively.
These data were under MRLs notified by KFDA. The processing factors for ginseng products were 3.25, 1.34,
7.84, 4.63, 6.15 and 2.56 respectively. The reduction factors for ginseng products were 1.19, 0.51, 3.41, 1.91,
2.74 and 1.00 respectively. These data showed increment during processing which could be due to concentration
but considering water contents, residue levels were similar or decreased than the initial residue level during

processing.
Key words azoxystrobin, processing factor, reduction factor
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Table 1. Physicochemical properties of azoxystrobin
Chemical structure Fomular M.W. M.P. (°C) B.P. (°C) Activity
N/ N
9 C2:H7N;05 403.4 116 345 fungicide
CHO Ao, cn, (strobilurin)
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Table 2. Soil texture and physicochemical properties of experimental fields

pH ECP oM? Ca K Mg Na POs NO; Sand Silt Clay Soil
(1:5)  (dS/m)  (g/kg) (cmol(+)/kg) (mg/kg) (%) Texture
Field 1 539 093  11.63 815 0.09 241 059 60 123633 80.04 1196 8.0 LS”
Field 2 629 191 464 325 031 1.83 057 392 29517 4752 5448 180 L

Y EC : Electric Conductivity; 2 OM : Organic Matter; LS : Loamy Sand; Y L : Loam

Table 3. Treatment of azoxystrobin in ginseng

Pesticide A.L contents & Formulation

Spray day before harvest

Spray interval Times of spay

Azoxystrobin 20% SC

Before 7 days

10 days 4
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Table 4. GC/ECD operating conditions for azoxystrobin

Initial 180°C (2 min. hold)
— Increased at 10°C min.”" to 300°C (6 min. hold)

Instrument HP 7890A Gas Chromatograph, Agilent, USA

Detector Electron Capture Detector (ECD)

Column HP-5 (30 m x 0.35 mm x 0.25 pum), Agilent, USA
Column oven

Temperature

Injection port
Detector block
Gas flow rate 1.2 mL min.”, split ratio (20:1)

Injection volumn 1.0 uL

260°C
320°C

Table 5. GC/MSD operating conditions for azoxystrobin

Instrument
Detector

Column

Temperature Column oven

Injection port
Detector block
Gas flow rate 12 mL min.”, split ratio (3:1)
MSD condition Ion source
Ion source temperature
SIM mode

Injection volume 1.0 uL

HP 7890A Gas Chromatograph, Agilent, USA
5975C Mass Selective Detector (MSD), Agilent, USA
HP-5 ms (30 m x 0.25 mm x 0.25 um), Agilent, USA

Initial 180°C (2 min. hold)
— Increased at 10°C min." to 280°C (6 min. hold)

250°C
320°C

El, 70 eV
230°C
344, 372, 388 m/z
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Table 6. Limit of quantification and recoveries for azoxystrobin analysis

. Fortification level Recovery (%) LOQ
Matrix B N ; -1
(mg kg™) Field 1 Field 2 (mg kg™)
0.02 80.5+2.0 101.246.1
Fresh 0.20 96,3474 100.645.8 0.02
ginseng
0.50 100.6+5.8 96.6+5.8
_ 0.04 71.842.6 86.4+7.1
Dried 0.40 842428 102.6+4.2 0.04
ginseng
0.50 97.6+5.4 90.0+7.4
0.04 85.6+7.0 79.442.4
Red 0.40 86.32.0 787437 0.04
geinseng
0.50 79.4+3.8 80.143.1
0.04 75.343.6 71.7£1.0
EtOH 0.40 80.7+1.6 79.7£1.6 0.04
extract
Ginseng 2.00 79.2+1.9 74.0£1.2
estract 0.04 87.3+1.8 108.3£0.2
water 0.40 89.5+2.8 88.6:4.3 0.04
extract
2.00 82.5+1.8 84.5+7.8
0.04 92.8+4 .4 106.8+1.8
EtOH 0.40 78.9+0.4 107.3+1.8 0.04
extract
Red ginseng 2.00 75.442.3 72.5+0.9
extract 0.04 737412 89.9+8.7
water 0.40 82.6+2.7 90.4+13 0.04
extract
2.00 78.4+4.2 72.1+1.4

Table 7. Residual amount of azoxystrobin in fresh ginseng and its processed products

Matrix Area Residual amounts (mg kg’l) MRL (mg kg‘l)
Fresh Field 1 0.05+0.00 05
ginseng Field 2 0.03+0.00 '
Dried Field 1 0.12+0.01 05
ginseng Field 2 0.14+0.01 '
Red Field 1 0.05+0.00 05
geinseng Field 2 0.05+0.00 '
Field 1 0.28+0.01
EtOH . 2.0
Ginseng Field 2 0.33+0.00
extract Field 1 0.22+0.00
Water 2.0
Field 2 0.16+0.00
Field 1 0.31+0.00
EtOH . 2.0
Red ginseng Field 2 0.20+0.01
extract Field 1 0.09+0.00
Water ) 2.0
Field 2 0.11+0.00

A RS 559 031,020 mg kg, T B 55000, AEA| BAAY A e FYLEE 3o Qo) Az
0.11 mg kg OF AZEUL. BE SHIMY 27] HFF 50| EFOR TefeiAt Bope] HolH EOF 4
o LOQS} ul%:3t $9) e HFFS HYlkd] ol 5 RE7 A SR ool th$ H3] wRojetn
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A: The standard of azoxystrobin

B: Control of fresh ginseng C: Treated fresh ginseng

D: Control of dried ginseng E: Treated dried ginseng

F: Control of red ginseng G: Treated red ginseng

H: Control of ginseng EtOH extract I: Treated ginseng EtOH extract

G J: Control of ginseng water extract K: Treated ginseng water extract
¥ L: Control of red ginseng EtOH extract M: Treated red ginseng EtOH extract
i N: Control of red ginseng water extract O: Treated red ginseng water extract
b N

Fig. 1. GC/ECD typical chromatgrams of azoxystrobin in fresh ginseng and its processed products.
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Fig. 2. A: GC/MSD spectrum in azoxystrobin B: Typical
chromatograms of azoxystrobin by GC/MSD SIM mode (1)
Standard of azoxystroin, (2) Fresh ginseng, (3) Dried ginseng,
(4) Red ginseng, (5) Ginseng EtOH extract (6) Ginseng water
extract, (7) Red ginseng EtOH extract, (8) Red ginseng water
extract.
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Table 8. Water contents of the fresh ginseng and its processed products

239

Water Contents (%)

Area ) ) ) ) Ginseng extract Red ginseng extract
Ginseng Dried ginseng Red ginseng
EtOH Water EtOH Water
Field 1 67.0£1.0 5.6+0.3 12.6+0.4 21.940.1 16.7+0.2 24.5+0.2 16.6+0.4
Field 2 65.6+0.7 8.4+0.3 10.6+0.3 21.940.1 18.9+0.4 24.2+0.1 11.840.2

Table 9. Processing factors of azoxystrobin in fresh ginseng and its products

Processing factor

. . . Red Ginseng extract Red ginseng extract
Ginseng  Dried ginseng .
ginseng EtOH Water EtOH Water
Minimum 1.00 1.74 0.83 427 3.46 4.97 1.37
Maximum 1.00 5.28 2.10 12.88 6.22 7.78 429
Average 1.00 3.25+1.17 1.34+0.38 7.84+2.86 4.63+0.70 6.15+0.66 2.56+0.97

Table 10. Reduction factors of azoxystrobin in fresh ginseng and its processed products

Processing factor

. . . Red Ginseng extract Red ginseng extract
Ginseng  Dried ginseng .
ginseng EtOH Water EtOH Water
Minimum 1.00 0.61 0.32 1.80 1.37 2.17 0.54
Maximum 1.00 1.99 0.81 5.67 2.64 3.53 1.67
Average 1.00 1.19+0.47 0.51£0.15 3.41£1.30 1.9140.03 2.74+0.32 1.00+0.38
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