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Abstract To determine residual characteristics of azoxystrobin in ginseng under different cultivation
conditions such as use of straw mat on cultivation soil and filling gap between ginseng stem and soil surface
and also to elucidate its approximate behavior after spraying, 20% azoxystrobin suspension concentrate
solution was sprayed 4 times onto 5-year-old ginseng with 10 days interval at a application rate of about 200
L/10 a and then residues in samples were analyzed. The residue level was lower in case of use of straw mat
and filling the gap with soil than in case of no use of straw mat and no filling the gap, representing that use
of straw mat and filling the gap with soil were contributed to decrease of pesticide residues in ginseng. A
large portion of the test pesticide distributed onto ginseng leaf with a higher specific surface area. The amounts
of azoxystrobin residues decreased in ginseng leaf, while increased on soil surface, as close to harvest. About
0.1% of azoxystrobin sprayed was distributed in ginseng root and 12.7-20.4% (mean 16.6%) of azoxystrobin
could be decreased for dietary intake by removing of rhizome from ginseng root before intake.
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Table 1. Pre-harvest interval of the commercial product of azoxystrobin and its maximum residue limit for ginseng

Pre-harvest interval

Active ingredient Formulation Dilution
(%) type rate

Application

Maximum residue

Maximum limit (mg/kg)

Last spraying

interval (day) day before harvest application time

20 Suspension concentrate 2,000

10

7 4 0.1 for fresh ginseng
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Table 2. Total weights of the collected samples from each treatment plot sprayed with the recommended dose for mass balance study

Total weight (g)
Treatment - -
Ginseng root Rhizome Stem Leaf

Replicate 1 2,744.2 127.5 1,222.2 1,028.0

AY Replicate 2 2,703.8 160.3 1,589.8 1,310.7

Replicate 3 2,301.6 167.9 1,308.9 1,093.4

Replicate 1 2,336.0 125.1 832.8 908.6

BY Replicate 2 2,267.6 1222 1,029.3 1,046.7

Replicate 3 2,993.7 180.8 1,340.8 1,247.7

Replicate 1 2,916.5 1952 1,318.8 1,234.5

co Replicate 2 2,675.2 177.9 1,118.1 1,017.1

Replicate 3 2,524.9 178.3 1,180.1 1,163.5
930 days before harvest.
®20 days before harvest.

910 days before harvest.
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Table 3. Limits of detection (LODs) and recoveries of azoxystrobin from root, stem and leaf of ginseng and aluminium foil dish

Matrix Fortification (mg/kg) Recovery (mean + SD?, %) LOD (mg/kg)
. . 0.02 97.8 £4.1
Root without rhizome 0.002
0.1 100.9+5.7
. 0.08 84.8+3.9
Rhizome 0.008
04 90.0+2.2
0.08 914+4.0
Stem 0.008
04 924+2.1
0.08 969 +5.1
Leaf 0.008
04 95.5+5.2
.. o 0.04 98.7+3.8
Aluminium foil dish 0.004
0.2 954+5.1

9Standard deviation.



18 O|X& - =35 -

ct- gslE - Tolx| -

A7\

Table 4. Residual concentration of azoxystrobin in ginseng sprayed with different concentrations under different cultivation

conditions
L Cultivation condition” Residual concentration
Application rate Treatment — - — o
Straw mat Filling gap with soil” (mean = SD?, mg/kg)
T-1-A Yes No 0.011 £0.001
T-1-B Yes Yes <0.002
Recommended
T-1-C No No 0.019 £ 0.001
T-1-D No Yes 0.006 +0.001
T-2-A Yes No 0.017 £0.000
T-2-B Yes Yes 0.005 +£0.001
Double
T-2-C No No 0.033 £0.002
T-2-D No Yes 0.010£0.001

9According to the traditional cultivation method for ginseng in Korea, soil surface was covered with straw mat during the cultivation period.
And there were some gaps caused by movement of stems by wind between soil surface and stem.
PFilling the gap between soil surface and stem with soil for preventing the downward flow of the sprayed pesticide solution through ginseng

stem.
9Standard deviation.

Table 5. Approximate mass balance of azoxystrobin sprayed onto ginseng

Mass balance (%)
Plot Rhizome ROOt. without Stem Leaf Soil surface? Total
rhizome
Rep.1 0.04 0.00 2.04 30.70 7.74 40.52
A? Rep.2 0.03 0.01 227 38.31 5.15 45.77
Rep.3 0.03 0.00 2.01 29.68 9.78 41.49
Rep.1 0.03 0.00 1.35 25.01 13.88 40.27
BY Rep.2 0.03 0.00 1.67 28.36 10.70 40.76
Rep.3 0.04 0.01 2.00 29.48 14.22 45.76
Rep.1 0.04 0.01 2.40 22.29 19.68 4441
co Rep.2 0.03 0.01 2.16 20.03 12.74 34.98
Rep.3 0.03 0.01 2.02 24.46 11.52 38.03
930 days before harvest.
®20 days before harvest.
910 days before harvest.
9Calculated on the basis of residue on aluminium foil dish
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Table 6. Residual concentration and total amount of azoxystrobin detected in root, stem, leaf and aluminium foil dish

Matrix Plot Congcnnet;?]ti;)ré ](Dlalg/kg) Total amount 0{ r?lzec;)r(]yitrs(;l)a)in detected (ng)
A? 0.021 £ 0.004 3.08+£0.70
Rhizome BY 0.023 +£0.002 3.28+0.72
co 0.038 £0.003 6.95+0.64
A 0.009 £ 0.001 22.74+£3.77
Root without rhizome B 0.009 £ 0.001 22.16 £6.23
C 0.008 +0.001 2222 +3.07
A 1.077 £0.061 1,472.74 £ 144.46
Stem B 1.094 + 0.046 1,159.87 £232.45
C 1.251 £0.045 1,507.29 £ 125.35
A 20.105+1.299 23,067.49 £ 4039.64
Leaf B 18.069 + 1.376 19,135.98 £ 1583.19
C 13.467 + 1.235 15,321.78 £ 1926.51
- A - 573.20 + 163.25
(alursgius;rfiicledish) B - 980.60£173.58
C - 1,096.65 £ 328.03
930 days before harvest.
®20 days before harvest.

910 days before harvest.
9Standard deviation.
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